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to 
Sm  ANTHONY  CARLISLE. 


Dear  Sir, 

WheD,  thirty-five  years  ago,  I  met  you  at 
the  house  of  our  philosophic  friend,  you  dis- 
suaded me  from  the  cultivation  of  science,  and 
pointed  it  out  as  an  unprofitable  path — the  road 
only  to  ruin.  Our  destinies,  however,  are  in- 
evitable ;  because  they  result  from  the  character 
of  our  minds. 

Convinced,  that  a  knowledge  of  the  brain  and 
its  functions  will  be  found  to  be  the  short  and 
sure  remedy  for  the  greatest  moral,  civil,  and 
political  evils,  I  subsequently  worked  for  years 
both  in  an  hospital  dissecting'-room  and  in  my 
own.  And  the  result  of  thinking,  as  well  as 
working,  has  been  as  you  predicted. 

To  you,  therefore,  I  inscribe  the  work  which 
contains  such  ample  proof  of  your  prescience. 
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IV  DEDICATION. 

When  incapacity  legislates,  and  knowledge  is 
taxed,  and  Babbage  and  Herschel  acknowledge 
the  decay  of  science,  he  would  be  unreasonable 
indeed  who  should  expect  profit  from  those 
higher  pursuits  of  philosophy  which,  though  by 
far  the  most  prolific  both  of  pleasure  and  of 
benefit  to  mankind,  yet  must  always  seem  at 
first  unproductive  of  either*  Happily,  the  true 
and  devoted  cultivator  of  science  cares  little 
about  fortune. 

And  let  me  ask,  whether  the  discoverer  of 
the  chemical  influence  of  the  voltaic  pile,  from 
which,  in  the  hands  of  the  mere  showmen  of 
science,  such  a  train  of  splendid  results  have 
sprung,  and,  which  is  more  to  the  purpose, 
whether  the  philosopher  who  in  England  has 
laboured  hardest  in  comparative  anatomy,  and 
thought  most  boldly  in  physiology,  owes  his 
better  fortunes  to  his  achievements  in  science  ? 
Yet  these  achievements  were  yours ;  and  your 
pursuits  are  still  the  same ! 

May  you  live  and  continue  them  till  the 
generation  rises,  which  is  capable  of  appre- 
ciating all  you  have  done, 

Alexandek  Walker. 


TO    THE    READER. 

The  reader  who  wishes  to  peruse  the  portion 
of  this  system  which  has  been  borrowed,  inverted^ 
and  blundered  about,  by  Bell,  Magendie,  &,'€.  will 
find  it  in  Chapter  II,  Part  IL,  commencing  at 
page  279,  where  it  constitutes  a  small  portion  of 
more  extended  and  systematic  views. 

The  reader  who  wishes  to  peruse  the  portion 
which d^cribes  THE  organs  of  those  great 
MENTAL  FACULTIES  which  are  uQiversally 
acknowledged,  and  which  displays  organizations 
corresponding  with  whatever  we  know  of  these 
faculties,  will  find  it  in  Chapter  IV.  Part  IL, 
commencing  at  page  446. 
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OF  SOME  or  THE  TERMS  KMPLOYED, 


Ik  ntuitf  ittthtdp-ai  ttnub  ilnrivod  fh:ini  a  forei^  laTiguage^ 
h  ft|j|ic«u&  la  tlie  wribtr  Oihi  Uiey  t^nerally  recvlvc  a  mmuU 
ami  sih^nl  IrtLaiUlioD,  aniJ  liiat  itit^y  ttixurtlin^ly  iiupede  tlii' 
ra^Hi^Eiy  of  fhouglil.  It  a  »till  worM  wbeu  Uiesc  Icrmn  cJi- 
prcM  ocUJicr  sUiidure  iiorfucctipu;  fojr  infltcaJ  i>r6iciUtAt- 
inif,  tkey  tJicD  obftCtucl,  tJic  acquimount  of  kiiuwltid^e. 
WhoertT,  UitrcfoJ^.  trica  die  njipciiniciit  of  acinic.  m»t«wl  of 
nich  t«mii.  otbcr»  wbicb  an:  botL  rcraacuUf  uii<I  cxprce- 
sivc.  Will  won  perceive  iu  odMrnta^c. 

Here,  KccordinclT,  instep  of  tcrtni  from  the  Latin  ct 
Greek,  the  author  hk*  picfL^rrotl  E»gli«Ii  oriDii,  whenever  he 
covtd  niKJ  them  prcfcniblc,  or  ttcu  ^ualJy  foodp  He  hoc 
dotw  |1l»  cv«n  in  (jvioeolLont,  when  fnctioin^i  utouc,  not 
I,  v&fc  cf  coDRHjucooe-  He  hit  retained  oid  iiamC'«, 
r,  tn  quot4ttoTJ8  m&de  in  proof  of  prior  tliicorery, 
v%4U  viy  chftn^  of  term  might  he  dupiicedn 

AoepliAlOBi,  hen^lMA 

Aotvrior  poduocLr*  of  ih«  cer«bcl,  proceoiiii  mtvbelli  ad 

Afllcnor  itiMted  l)odit-«,  o^irporj^  Atiiata, 

Bend.  Iiypucaiupiu,  liip^ucmiipUB,  coma  HmmniniB, 

Brain,  ceicbrnia,  tcntorh^m  comnLuui;, 

Brown,  ciocritioiu,  ot  cortical,  mnll^i  of  the  ncrvou*  vystcm. 

DiiikU««,  faaciculL 

CcrebeL^crebdlun.  »mallor  brani, 


XVI  TERMS    EMPLOYBD. 

Cerebellic,  belonging  lo  the  cerebeK 

CerebraJ,  beloDgiog  to  tbe  brain. 

Cerebral  peduncles,  crura  cerebri. 

CuUcle,  ficarf-Bkin. 

Drum,  tympanum. 

Encephalic,  contained  in  or  belcngiog  to  tbe  head. 

Encepbalon,  tbe  brain,  cerebel,  and  oblong  proccau. 

Fatty r  adipose. 

Four  tubercles,  tubercuU  quadrigemina  or  btgemina,  nates 

and  testes. 
Ganglion^  nervous  enlargement — ganglia,  its  plural. 
Ganglioalc,  belonging  to  ganglia. 

Great  commissure,  superior  commissure,  corpus  calloium. 
Half  cone,  scala — half  cones,  scalee. 
Mucous  net,  rete  mucosum. 
Neurilema,  membranous  investment  of  nerves. 
Oblong  process,  medulla  oblongata. 
Ossicles,  osstcula,  little  bones. 
Oval  hole,  fenestra  ovalis. 
Perforated  plate,  lamina  cribrosa. 
Posterior  striated  bodies,  thalami  nervorum  opticorum,  optic 

chambers. 
Pyramids,  pyramidal  bodies,  corpora  pyramidalia- 
Retiua,  expansion  of  the  optic  nerve. 
Ring  of  the  cerebel,  tuber  annulare,  pons  varolii. 
Round  hole,  fenestra  rotunda. 
Sinuses,  cavities. 

Spinal  cord,  spinal  marrow,  medulla  spinalis. 
Spiral  cone,  cocblea. 
True  skin,  corium. 

Viscera,  organs  contained  in  the  greater  cavities. 
White,  medullary,  matter  of  the  nervous  sysiem. 
Will,  volition. 
Zone,  zona  mollis- 


ADVERTISEMENT. 


Thih  AdTertiiKment  and  the  folkmmg  Pre- 
face are  not  perhaps  such  as  are  usually  pre-* 
fixed  to  books.  The  subject  of  the  work 
icemed  to  require  somethmg  different ;  and  the 
reader,  it  is  trusted,  will  not  be  disappointed  in 
them. 

The  Advertisement,  the  parftgrapba  oti  the 
kinds  of  evidence  in  physiology  excepivd,  nmy 
be  perused  by  any  render,  Tiic  Preface  requirca 
of  the  unscientific  reader,  a  previous  perusal  of 
the  body  of  the  work. 

With  the  view,  however,  of  udupting  the 
work  aft  lar  as  possible  to  the  geoeral  reader^ 
as  well  ajt  to  the  proft-s^lonnl  student,  the  au- 
thor, wherever  he  could,  ha^  avoided  mere 
technicalities,  and  those  statcnicnts  which  sup* 
pose  things  to  be  known  whicb  are  unknown, 
while  he  has  sought  to  render  minutiaQ  imprcfi- 
aive  and  complexities  «»implc,  by  explaining 
the  important  and  interesting  functions  in  which 
they  are  associated. 

Of  all  the  objects  of  knowledge,  the  most 
im|>ortfttit  and    interesting  arc  certainly  those 
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here  ooiiMcler^ — the  futirliuiift  of  man,  and 
especially  those  of  his  nervous  or  mental  fiy«' 
tern.  It  is  indeed  only  in  relation  to  maa  and 
hift  mind,  that  aught  besides  can  possibly  have 
eren  its  subordiDate  interest.  And  until  this 
most  important  branch  of  physiology  is  tho- 
roughly reformed,  the  very  bases  of  moral  and 
political  science  will  be  unfixed. 

Lord  Bacon  hat*  said,  "  that  part  of  inquiry 
is  most  neces.s»ry  which  cons^idcrelh  of  the  M^atw 
and  domiciles  which  the  several  faculties  of  the 
mind  do  take  and  occupate  \i\  the  organs  of  the 
body;  which  knowledge  has  been  attempted, 
and  JH  controverted,  and  de:iervelh  in  be  mtirh 
better  inquired,"  And  a  recent  professional 
writer  observes,  that  "  there  is  no  subject  in 
the  vast  range  of  medieal  science,  which  carries 
with  it  so  much  interest,  as  that  of  the  brain 
and  nervous  system;  nor  is  there  one  which 
has  60  completely  baffled  the  genius  of  the  most 
celebrated  Physiologists," 

Such  indeed  has  been  the  apparent  difficulty 
of  this  etu|iiiry,  that  some  have  pronounced  its 
objects  impossible  of  attainment.  But  Uiis  at 
once  exhibtU  miserable  incapacity,  and  involve* 
a  gro£«  absurdity  : — first,  incapacity,  because  it 
hftA  always  been  the  practice  of  weak  men  toajt- 
8ert  the  impoft»ihiUly  of  discovering  those  opera- 
tions of  nature  which  tlicy  could  not  explain,  and 
because  in  truth  wf^  find,  that  human  geiiiui>  and 
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indtivlry  arc  every  day  rcDderinfif  plain  some  of 
thoAC  very  operations  of  which  such  persons 
t&ad  previously  asserted  ih<^  inexplicabilily ;  and 
KCODdly,  absurdity,  because  the  very  asscrciou 
that  thi;se  operations  are  inexplicable,  presumes 
upon  a  knowledge  of  their  nattiro  wliieh  is  al 
niter  variance  with  the  a^nsertioEi.  To  know  that 
any  thing  is  inexplicable^  the  cau^^c  of  iiiexpli- 
cabihty,  the  magnitude  of  the  ob^faclc  to  thia 
knowledge,  mufit  be  known  : — but  the  inagni- 
ludc  of  the  obstacle  is  of  course  altogether 
rtiativc  xo  tbo  object  of  which  it  impedes  our 
knowledge: — he,  therefore,  who  knows  the 
ma^itude  of  this  obstacle^  must  also  know  the 
object  in  relation  to  which  alone  the  obstacle 
exists: — he  accordingly,  m  making  such  as- 
sertioQ»  absurdly  deciorcsthat  he  knows  thatof 
which  he  as.sert!t  the  knowledge  to  be  impossi* 
ble.  It  cannot,  therefore,  be  shown^  that  there 
exists  any  insurmountable  obstacle  toknowledge. 
What,  then,  is  the  rational  method  of 
prosecuting  the  most  easy  or  most  ditHcult 
physiolc^cal  enquiry? — The  writer  imhesila- 
tmg  answers :  1st,  accurately  to  ascertain  struc- 
ture, and  to  obiierve  healthy  plienomena;  and, 
2ndly,  to  recur  to  comparative  anatomy  and 
pby^inh^y.  in  which  the  beaulifiil  diK^ectioiis 
and  the  beneficent  experiments  of  nature  may 
be  found. 
To  collect  such  fads  is  ihe^fim  duty  of  the 
u  2 
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enquirer ;  and  in  dnin^  so,  tlic  utmost  accuracy 
is  the  principnl  recjuiaite.  In  this  work,  the 
author  accordingly  states  no  fact^  for  which,  if 
at  all  uncommon^  he  does  not  quote  the  autbo* 
rityof  HciK  Titdcmann.  the  Wcnwls^  Ac<,  or 
which  he  has  not  himself  observed  in  repeated 
dissection!^,  which  arc  here  described,  and 
which  every  one  mny  repent. 

But  thaugh  facta  arc  the  first  object  in  eciencc, 
they  are  by  no  means  the  only  olijecl,  or  even  the 
principal  one  :  they  arc  indeed  valuable,  only  for 
iIjc  cotirluMOtiH  to  which  Ihey  lead  and  ibc  pur- 
poe&t  to  which  tbey  may  be  applied.  Nothing, 
therefore,  can  be  more  ridiculous  than  the  lan- 
guage of  a  late  unjustly  celebrated  physician, 
who,  when  asked  by  a  pupil  for  the  reason  of  some 
phenomenon,  exelaimetl,  "  Facts,  facts,  facts. 
Sir;  1  never  rcason/'^Mindless  animal  t  He 
renounced  the  highest  prerogative  of  humanity. 

Jnst  such  m  the  conduct  of  him  who  affects  to 
undenaluc  theory  ;  for  theory- ih  a  nition»l  as- 
signment of  causes.  Whoever  ha^  fingers  or  eye* 
can  feet  or  sec  luct» ;  but  be  \w  art  in  nxing  in 
the  world  what  it  may,  he  may  have  a  brain  liltlc 
capable  of  reasoning,  or  have  been  too  idle  to 
improve  it.  An  ignorani  and  cunning  knave  of 
this  kind  may  always  be  known  by  hisaflecting 
1o  underraltie  theory. 

That  theory  is  a  rational  assignment  of  causes. 
Buch  a  man  carefully  cronceabc;  und  as,  luckily 
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for  bitn,  its  meaning  is  not  always  understood, 
he  coQthvca  to  give  it  the  look  of  error,  or  almost 
of  crime*  When,  therefore,  a  young  student^  full 
of  zeal  and  candour,  suggests  to  hini  a.  reason, 
he  impudeDtly  repels  tiim  with  an  accusation 
of  theorizing — that  is,  of  rcasoaiug!  aiid  if  im- 
pudence siteceed  uut  in  putting  down  the  youug 
ctKjuircrr  he  has  recourw;  to  hclplej^ft  cowardice 
-~sthnig«  up  his  shoulders— lums  to  those  of 
the  company  who  arc  us  old  and  as  ignorant  as 
himseIf-*-and  exc1aim»,  "  Vou  know,  Mva.  So- 
and'Ko,  that  1  am  a  practical  man."  Aud  so 
could  any  <|iiHck  or  im[>ijsLor  have  «aid. 

The  man,  then,  who  blames  theory  is  always 
igDorant,  and  always  a  knave — if  he  Be  not  a 
dupe. 

But  while  tliL^ary,  lhir(  second,  but  highest,  ob- 
ject of  flcieoce,  is  the  great  purpo^i  for  which 
lacta  arc  to  be  collected,  it  Iq6ca  jtA  character — 
tc  becomes  mere  hypothesis  or  supposition,  if 
facts  up|>o^  it.  In  this  work,  therefore,  the 
author  assigns  no  reason  or  theory  whicli  struc- 
ture doca  not  suggest,  or  which  one  fact  known 
to  him  oppo«c«. 

Let  it  not,  however,  be  supposed,  that  even 
bypoihuKis  is  to  be  despised*  Far  from  it. 
Hypothesis  indeed  is  supposition  :  it  may  be 
right  ur  wrong.  But  there  can  be  no  true 
reasomug  —  no  theory  without  it;  for  every 
theory  muMt  litHtbe  tiiiwnie  degree  hy|>otUests, 
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—every  true  explanation  must  fif&t  be  conjec- 
tural. 

No  more  appropriate  illustration  of  this  can 
be  given  than  in  Harvey's  discovery  of  the  cir- 
culation of  the  blood. 

'*  1  remember,"  says  Mr.  Boyle,  "  that,  when 
I  oslccd  our  famous  Harvey  what  were  the 
things  that  induced  him  to  think  of  a  ciruulation 
of  the  blood  ?  he  answered  nie,  that  when  he 
took  notice^  that  the  valve»  in  ihu  veins  of  su 
maay  parts  of  the  body  were  so  placed^  that 
llicy  gave  a  free  passage  to  the  blood  towards 
the  heart,  but  opposed  the  passage  of  the  venal 
blood  the  contrary  way ;  he  was  iticited  to 
imagine^  that  so  provident  a  cause  as  nature 
hud  not  placed  so  many  valves  without  de«^ ; 
and  no  design  seemed  more  probable  than  that, 
since  the  blood  could  not  well,  because  of  the 
iDteq)o$ing  valves,  be  sent  by  the  veins  to  the 
limbs,  it  Ahonld  be  sent  through  the  arteries, 
and  return  through  the  veins,  whose  valves  did 
not  oppose  its  course  that  way." 

Here  all  wn*;,  in  the  first  instance,  coDJeciurc 
or  hypothei>k»;  and  without  it,  wc  never  could 
have  bad  the  theory  of  the  blood  s  circulation. 

It  is  only  necessary  to  remember  tliat  the  ge- 
nerality of  hypotheses  on  any  one  subject  must 
be  wrong;  that  one  only  can  be  right ;  that  that 
which  originates  in  facts,  and  affurds  the  must 
probable  solutions,  is  good;  and  thattliat  which. 
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on  any  importanl  subject,  tg  contnidiclcc)  by  no 
feet,  bill  corroborated  by  all  that  are  known  to 
us,  ih  ineistimable.  In  this  work,  thereforts  when 
the  author  &uggcst$  an  liypotbests,  he  gives  it 
ooly  as  a  supposition,  wbicb  new  facts  may  con- 
firm or  not;  and,  with  sucli  qualification,  he 
would  assuredly  be  blamenble  if  he  did  not  give  it. 

The  merest  bypolhceis  which  the  writer  will 
presume  to  adduce  nhnll  a1ivay^  have  fur  its  fovin- 
datioci  at  least  some  striking  analogy. — But  this 
too  is  a  foundation  which  ifi  not  duly  appreciated* 
The  man  of  mere  facts  affects  to  deprecate 
analogy.  He  is  ignorant  that,  while  he  may 
have  but  one  scries  of  facta,  or  rather  facts  un- 
connected and  in  no  series,  the  analogist  mu»t 
not  obJy  have  at  least  two  series  of  facts,  and 
fttand  above  him  even  on  that  ground,  but  must 
alto  be  his  i^upcrior  on  a  far  higher  ground, 
mtmely,  that  he  knows  not  only  fact^,  but  the 
relations  which  subsist  between  them — tlie  very 
Mxi  5tcp  to  the  discovery  of  the  highest  truth, 
and  one  without  which,  in  many  instances,  it 
cannot  be  reached. 

Thus  he  knows,  for  instance,  that  among  lljo 
great  mental  organs,  there  is  a  series  or  se- 
quence in  existence  or  place,  by  the  senses 
being  before,  the  brain  intermediate,  and  the  cc- 
rebel*  or  lesser  brain  behind, — that,  among  the 
great  mental  luuctions,  there  is  a  series  or  sc- 
'    *  Aa  Englivh  Uim  itucliocod  b^  tbc  use  ul  Wiliu,  Ac. 
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qiicnoe  in  action  or  lime,  by  sciwalion  being  first, 
intellcctiiitcrmcdiaie.  and  will  or  volition  last, — 
&nd,  when  lie  aces  seqiieuce  in  existence  nnd 
place  tlius  associated  with  sequence  in  action  and 
time,  and  that  in  all  the  animals  which  possess 
the«e  or^n^r  lie  is  compelled  to  conclude  tliat 
they  8tand  in  the  relation  to  each  other  of  cause 
and  effect . 

When,  in  scicntitic  fx;scarch,  no  dii*linclion  \& 
made  between  great  and  little  facts— when  no 
cnlargfcd  view  is  taken  of  stnicture — when  no 
analogy  \^  dreamt  of — when  no  furethought  of 
function  existfi— the  mind  x&  be^vUde^cd  amidst 
the  multiplicatJoa  of  trifles,  no  notion  of  rela- 
tive importance  is  acquired,  and  no  great  con- 
clofiioncan  be  attaiued. 

When,  on  the  contrary,  the  greater  facts,  the 
lai^*st  viewK  of  slruclure,  every  analogy  our 
knowledge  can  afi'ord,  and  ever)'  indication  of 
ihe  geneia!  course  of  function,  arc  chiefly  thought 
of,  the  smaller  facts  seem  almost  to  arrange 
themselves,  their  precipe  mode  of  dependence 
pre&ents  itself,  and  tlie  whole  \%  accurately  sya- 
tematized.  There  is  here  no  foolish  prepoucs- 
sioQ :  rational  hy[»olliesi&  ojjens  upon  the  mind  ; 
thu»  founded,  it  never  seriously  errs;  and  true 
theory  is  generally  its  rctiuit. 

Merely  to  collect  facts  is  an  c^a^y  mid  mind- 
tens  taskp  that  any  common  being  can  perform  : 
it  requires  eyes  and  hands,  and  almost  dispenses 
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with  a  bmiQ  ;  it  is  the  work  of  a  toiling  wretcb 
who,  like  ihe  mis*er,  i*  incitpabW  of  using  what 
he  possesses.  Merc  lacts  lie  all  around  cvca 
the  savage  ;  but  he  knows  im>I  what  he  see* ;  and 
such,  precisely  »uch,  is  the  case  with  the  mere 
IcrftmerR  of  the  names  of  things,  the  ciillecturs  of 
httle  facts,  the  undiGCriroinating:  triflers,  who 
ihink  Ihcy  arc  cultivatit^g  the  bciences. 

To  collect  facts,  however,  discerning  great 
from  little  objects,  to  arrange  them  in  the  order 
of  their  relations  and  dependence — we  should 
Kay>  to  permit  them  to  arrange  themselves,  to 
diftcox-eT  the  system  purgiied  by  nature,  antJ 
spread  through  all  things,  to  render  a  few  facts 
ihe  means  of  predicating  a  thousand, — this  is  the 
highcM  achievement  of  human  genius. 

It  gricvcjs  l}w  writer  Xv  think  how  often  he 
has  dcjsccnded  to  the  uHclcsft  drudgery  of  men: 
foct-collecting, — how  often,  previous  to  lecture, 
be  has,  hkc  a  child,  been  induced  to  refresh  his 
memory'  with  jielty  fact^i  between  which  no  lie 
of  Ihougbl  existed,  that  he  might  similarly  bur- 
then the  memory  *jf  others,— and  all  this  in 
obcdjCDce  to  fools  effecting  to  be  philosophers 
by  tlie  imrrot-like  chatter  *' facts,  facts,  facts," 
and  knavishly  protesting  il  was  not  yet  fh/ie  to 
reason,  l>ecan»e  they  wcie  themselves  inca|>ahle 
of  reasoning.  Long  experience  has  now  taught 
him  that  wc  know  little  or  mithing  of  facts  till 
weknowsomelhingoffunctions;— that  we  there- 
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by,  indeed,  merely  see  objects,  whboiil  kiiowi' 
ing  what  wc  ece! 

In  the  cultivation  of  science,  in  short — with- 
out facts,  wc  &rc  idle  dreamers ;  without  rca- 
lining,  we  are  trifling  GmiIk,  and  to  the  folly  we 
add  knavery,  when  we  pretend  that  it  is  not  yet 
time  to  reason,  and  throw  on  nature,  or  on 
science,  the  fault  of  our  own  incapacity.  Fact* 
and  reasoning  muat  go  on  together,  or  there  is 
no  real  progress  made.  Their  separate  result  is 
a  chemical  chaos,  or  a  metaphysical  phantasy. 

To  th(K>riife,  or  to  hypothesize  in  science,  with 
certain  advantagfc,  it  is  necc&sary  to  know  the 
kind  of  evidunce  of  which  its  branches  admit. 
It  docs  not  appear  that  this  matter  is  well  un- 
derstood. How,  otherwi>;e,  could  physiologj- 
be  in  its  preacnt  state,  as  regards  experiment ! 

The  kind  of  evidence  most  extensively  ap- 
plicable in  8ciencc  is  that  of  (observation-  But 
that  nwthod  requireK,  that  numerous  faclA,  en* 
brged  views,  and  powerful  reasoning  faculties, 
should  be  employed^  If  so  conducted,  indeed, 
its  reBults  are  the  must  admirable  that  the  mind 
can  contemplate. 

The  method  of  experiment  is  far  more  limited. 
It  can  be  employed  of/^^uponmattcrthat  isunder 
our  hand»i.  It  can,  moreover,  be  employed  ^^i/V/^r 
upon  inafe^schieijy,  and  these  inanimate. 

When  experiment  is  employed  upon  the  atomic 
or  moleculet»,  instead  of  the  mai^sea,  of  bodiesi 


c  ciixnunstancc  of  their  being  minute  and  un* 
M^eii,  and  that  uf  their  combinatiotiii  being  little 
known,  incre^es,  of  course,  the  chance  of  ob- 
scure result  and  uD&atisractory  concluMon.  If, 
for  instance,  as  is  often  the  case  in  chcmifitiy, 
the  intimate  nature  eren  of  the  liijuid  or  fluid 
a^nt  employed  be  imperfectly  known,  or  it  be- 
long to  those  which  must  be  deemed  simpleonly 
becaitse  they  arc  undecomposed,  there  if(  every 
probability  of  such  experiment  only  encreasing 
thai  chaos  of  chemistry,  which  such  modes  of 
procedure  have  already  so  extensively  ci'eateJ, 

If  experiment  be  employed  not  only  on  mole- 
cnlca,  but  these  aniniated,  or  in  the  act  of  per- 
forming connected  and  complicated  functions,  it 
15  wnrthlc«».  If.  for  in?(tancc,  as  in  physiology, 
efipecially  in  the  phy&iology  of  the  nervous 
system,  we  have  to  deal  not  only  with  minute 
structure,  which  the  very  In^tiiutiori  of  experi- 
meat  soppoACii  to  be  but  pnrtially  known, —  but 
a1»o  with  living  functionfi  of  which  we  are  ut- 
terly ^orant, — imd  these  functions  likewise 
complicated  with  the  influence  of  numeroim 
cotmectcd  parts,— of  all  which,  moreover,  the 
functtoiu  are  equally  unknown, — the  perform- 
ance of  experiment  is  the  act  of  a  person  who 
bas  not  the  slightest  notion  of  the  iiKeand:«p|)lie«i- 
tioDof  experiment,  and  it  becomea  the  mere  play 
of  a  driveller  or  an  idiot, — Of  this,  the  reader 
will  have  a  striking  illustration  m  the  sequel- 


19 


ADVERnSEUEST. 


The  kindof  endence,  however,  of  winch  phy- 
siology'adtnib^,  i»  various.  The  lever-Ukc  ac- 
tions of  the  locomotive  system  may  be  the  siib- 
jeot  of  demoustratinn.  The  tubular  actions  of 
the  vital  system  may  be  so  in  some  ca^es,  but 
cannot  in  others.  The  minuter  actions  of  the 
mental  system  are  altogether  insusceptible  of  it. 

In  mcntEil  physiology,  evidence  is  afforded, 
either — Ist,  by  the  discovery  uf  pbcnomcna 
which  wc  sec  externally,  or  arecouscious  of  in- 
ternallyp  as  corresponding  with  stiticture  pre- 
vioufily  known  to  us;— or,  2nd)y,  by  the  di&ccH 
very  of  slmdures  perfeclJy  adapted  to  the  pro- 
duction of  phenomena  previously  known  to  u$ ; 
— or,  3dly,  hy  tins  ili^rotery  of  rijiijunction  be- 
tween fitructures  and  (unctions  both  previously 
known,  but  iilvlt  provionsly  conjoined  hy  us ;  — 
all  of  ihese  being  corroborated  by  comparative 
imatomy  and  physiolc^.  Perhaps  tlic  majo- 
rity of  physiological  discoveries  in  the  nervous 
system  are  more  or  le^  of  the  latter  description. 

MHien  this  correspondence,  adaptation  or  con* 
junction  is  obvious  and  striking, —  when,  at  the 
same  lime,  conliguous  structures  and  functions 
arc  so  clear,  that  the  chance  of  mistake  Arising 
from  involvement  is  removed, — and  when  every 
connected  phenomenon  is  thus  explained,  the 
evidence  Einiounts  lo  proof.  If  otherwise,  ic  may 
be  a  greater  or  less  prc^bability. 

Thus,  in  illustration  of  tbe  first  kind  of  dis- 
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covi-ry, — as  the  name  oerve  radiating  in  the 
zone  of  the  spiral  cone  or  cochlea  inuat  receive 
inipreft«juus  from  vibrauonftorundulutions  iu  caeU 
half  cooe  or  scald. — ostbcrcarct^^'o  postages  for 
lhe?«u  vibrations  across  the  cavity  of  the  drum  or 
tympanum,  one  by  the  chain  of  osi^iclcs  which 
rcstson  the  oval  hole  or  feneMraovalis,  and  tlie 
other  by  thii  column  of  air  which  tcsu  on  the 
round  hole  or  feii&stra  rotunda, — as,  nn  thin  a^^- 
count,  they  muU  arrive  at  the  half  cones  in  differ- 
ent tjinc», — and  as  these  preceding  and  succeed* 
ingvibratioiui  must,  at  the  same  moment,  impress 
the  iTdmc  QCrA'e^  in  the  zone  \  for  these  and  other 
reafions  which  need  not  be  enumerated  in  a  mere 
illustration^  the  writer,  in  this  case,  concluded 
from  Atnicture,  that  the  spiral  cone  was  theor<> 
gan  by  which  animals  connect  and  judge  of  the 
agreement  or  dtflagree^ment  of  .such  vibmlioiift, 

fn  this  case,  the  writer  \^*a&  previously  aware, 
that  there  were  concords  and  discords  in  sound; 
but  he  did  not  foresee  that  rounds  were  thus 
connected;  and  it  was  the  structure  which  finally 
l«d  him  to  the  conclusion. 

lo  iltustratton  of  the  second  kind  of  disco- 
very,—as  it  is  proved  that  the  optic  imngc  is 
inverted  on  the  retinD,  —  as  by  some  mcanti  it 
is  CTidcntly  reverted  (o  thr-  hrjiin, — ;ut  thc»e 
means  should  be  there  found,  &c.  &c.  8cc, — the 
writer,  in  this  ca^e,  concluded  from  function, 
that  the  crossing  and  horiiontal  curve  of  the 
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Optic  ncrvcH  reverted  the  image  horizontally; 
uiiil  Itmt  their  vertical  curve  urouiul  the  pe'lim* 
cles  of  the  brain  reverted  it  vertically. 

In  this  case,  the  writer'  was  previously  aware 
that  there  CKisted  n  eroesing:  and  curve  of  the 
oplic  nprve,  but  he  was  long  deceived  by  the 
ussenion  as  to  iiiany  cerebral  parts  crowing,  and 
it  wail  after  long  seeking  for  the  niechaaUni  by 
which  reversion  could  be  effected,  that  he  found 
it  wa»  all  the  while  under  hi.s  eyes. 

Id  illutitniticinortlie  third  kind  of  discorery:^ 
As,  on  one  hand,  the  anterior  roots  of  the 
spinal  nerves  join  i\m  anterior  columns  of 
tlic  spina)  cord,  and  these  run  up  and  expand 
into  the  brain,  which  acquires  superadded 
parts  cmd  a  geucntl  increase  wiih  Uio  increase 
of  perceptive  and  inteilcctual  power:*,  and  aj)* 
pears  therefore  to  be  their  or^ao,  —  as  sensa- 
tion roust  precede  not  only  motion  but  percep- 
tion and  intellect,  in  conformity  with  the  great 
truth,  "nihil  in  intellectu  quod  non  prius  in 
9^su  est,*' — a»  in  perfect  conformity  with  this, 
the  anterior  columns  of  the  spinal  cord,  and  the 
anterior  parts  of  the  brain^  which  are  their 
continuation  from  the  pyramids  to  the  ex- 
treme radiations  of  the  fibrous  cone,  are  those 
first  completed  in  the  fectus,  —  and  os,  eonse* 
quently,  any  ncrt'cs  from  exterior  parts,  as  well 
as  the  cerebral  columujs,  or  those  which  conduct 
these  nexTcs  to  the  brain,  must  participate  in  or 
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coalribute  to  tt?(  runctiuiiH  ;  for  these  and 
otbcr  rcQ£OD5>  which  need  not  be  ctrnmcmtcd 
in  a  mere  ill iiat ration,  the  writer  concluded,  lliat 
Ibe  anterior  roots  of  the  spinal  nerves  were 
ili<»e  ur»ei]«ttiun. 

As,  on  the  other  band^  the  pofilerior  roots  of 
the  fipinal  nerves  join  the  posterior  columns  of 
the  spinal  cord»  and  the^e  are  directly  connect- 
ed only  with  the  cerebcl,  which  acquires 
superadded  paru  and  a  general  increase  with 
the  increase  of  voluntary  and  muscular  powera^ 
and  appears  therefore  to  be  their  or|^,  —  as 
voluntary  action  must  be  the  reBiilt  of  will  as 
thai  is  of  previous  intellectual  processes, — 
as,  in  perfect  confoncity  ynih  this,  the  poste- 
rior parts  of  the  brain,  the  cerebel,  and  the 
posterior  columns  of  the  spinal  cord,  which  arc 
its  coDtiniiation,  are  thow-  last  completed  in  the 
f<ttus, — as,  about  the  period  of  their  completion, 
the  fislal  motions  arc  first  felt, — and,  as  conse- 
quently any  nerves  from  the  cerebellic  columns, 
Of  tliofte  ivhich  descend  from  the  cerebcl,  must 
participate  in  or  contribute  te  its  functions ; 
for  the«e  and  other  rea^ns  ^vhich  need  not  be 
enumerated  in  a  mere  illustration,  the  writer 
concluded  that  the  posterior  roots  of  the  spinal 
nerrea  were  tho^e  of  volition- 

Id  tiic-sc  cases,  even  the  facts  of  structure  and 
the  successions  of  function  were  previously 
known  to  the  Mriter;  but  he  bad  not  observed 
their  conjnnction. 
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On  Ihe  same  subject,  and  in  tbc  same  me 
ibod, — a-*i  there  are  inconscious*  ns  well  con* 
scious*  sensations^  and  involuntarj'  as  well  as  vo- 
luntary actions,  actions  which  take  pl»ce  in 
acephalous  foetuses,  and  in  anitnaU  which  have 
been  eilhcrdecapitaled,  or  had  their  spinal  coixl 
divided  between  the  point  of  irritation  and  the 
brain, — as  these  actions  evidently  depend  on  the 
spina]  cord  and  it$  commissures  afTordtng  com- 
miinic»Ltona  between  anterior  sensitive  but  in* 
eonficiouE,  and  posterior  motive  but  involuntary, 
nervcH^ — as  in  conscciuence  of  the  lateral  or 
olivary  bundles  avoiding  the  cerebcl  or  or- 
gan of  will,  both  anteriorly  and  posteriorly 
while  passing  within  its  ring,  and  being  con- 
tinued downward  as  the  lateral  columns  of  the 
spinal  cord,  they  ap|)ear  to  be  the  mcan«  of 
these  involuntary  actions,^ and  as  thcr^  arc 
only  two  roots  to  each  nerve  arising  from  the 
spinal  cord ;  for  these  and  other  rcftsons  which 
need  not  be  enumerated  in  a  mere  illus-* 
tratioHt  the  writer  concluded  that,  in  the  func- 
tions thus  perftjrmed,  the  iiicunNciotis  was  in- 
cluded in  the  same  root  with  the  con^iousor 
perceptive  nerve,  and  the  involuntary  in  the 
same  root  with  the  voluotar)*  nerve. 

All  this  appeared  confirmed  to  the  writer  by 

long  cofilinued  dissections,  by  careful  observa- 

•  HcK  epitlitu  »n)  tiKil  lo  uvund  ihr  circunUo««no«i, 
"  ••OMbODs  of  mhkh  «f  in  conscious,"  M. 
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tioD*  and  by  the  strictest  proces^c^  of  reasoning 
vi'bich  he  was  capable  of  inj^titulini;.  iintl  wliicb 
shalL  in  the  sequel,  be  laid  before  tiic  reader. 
He  »aw  not  tike  slightest  need  orexpenmcnlsoiii 
living  animals  to  determine  this:  he  hated  to 
periH-tnilutheni ;  buU  being  tnkl  it  was  necessarj* 
to  publie  opinion,  hceonscnled  to  inatitutc  one; 
delei-niincd  it  shuuld  be  the  last  a^  well 
ithe  first,  he  reasoned  aa  follows  :  — 
As,  in  the  higher  mental  prncesscfi,  conscious 
ttion  or  perception  precedes  t'oluntary  mo* 
^n, — as,  in  lower  onca,  ineonscious  sensation  or 
irritation  pncccdcw  involuutary  motion, — as,  for 
instance,  irritation  of  the  sole  of  the  foot  causes 
au  animal  ro  retract  its  limb  even  after  the  5pi* 
nal  cord  has  been  divided  auperiorly, — as  the 
motion  ihiiji  catiseil  is*  cauned  tlirough  nerves  of 
sensation  distributed  to  the  i^kin.^as  this  is  con- 
formable to  the  law  that  without  sensation,  con- 
scious, or  inconsciona^  there  ifi  no  motion  in  ani- 
mals,— the  writer  conchidecl  that  motion  would 
ensue  on  irritating  those  spinal  roots  which  lie 
had  previous  rea>«on  (o  btdicve  wurtr  thoseof  sen- 
sation— tboGe  roots  in  which,  if  he  were  right, 
must  terminate  the  very  nerves  the  irritation  of 
which  in  the  sole  of  the  foot  had  already  caiiscd 
the  motion  of  the  limt) — those  anterior  root^i  in 
short,  which  be  was  well  satisfied  were  those  of 
sensation;  and  he  thought  it  probable  that  hi- 
should  not,  by  irritating  the  posterior  i^oot^.  pro- 
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dace  voluntary  motion,  because,  although  irriti! 
tionmaysimulatc  touch,  he  knc^t' not  how  tosimu- 
late  more  mysterious  will  in  a  nerve  which  bnd 
already  passed  through  its  orgnn,  the  cerebel, 
nor  know  he  how  to  simulate  the  equally  mys- 
terious involuntary  impulse  in  nerves  wliicli  had 
already  pafij^ed  through  its  ur^'ati  in  the  spinal 
cmt]  &c. ; — and  still  furtlier  did  he  de&|>air  of 
produciofj;  motion  by  any  direct  action  upon  the 
posterior  roots,  when  he  observed  their  gan§^ia, 
and  riTontctivl  lliut  although  iif»rly  M  ihe  mo- 
tions of  the  thoracic  and  abdominal  viscera  de- 
pend on  ^nglicnic  nerves,  yet  no  irritation  of 
them  aflTects  that  motion.  On  opening  the 
Kpinalcanftl  of»  frog,  accordingly,  and  perform* 
ing  the  only  operation  on  a  living  animal  which 
be  ever  ha*  performed,  or  ever  will  perform,  he 
found  that,  in  perfect  confonnity  with  previous 
reasoning,  irritation  of  the  anterior  roots  caused 
motion,  and  irritation  of  the  posterior  roots 
caused  little  or  none. 

It  will  be  seen  that,  in  utter  neglect  of  all 
reasoning,  a  totally  opposite  conclut^ion  has  been 
drawn  from  such  experimenls  ; — that  men  call- 
ing tliemsclvcs  phyfiiologista  have  asserted,  that* 
because  the  irritation  of  i-utafmmt  nertti,  by 
producint; motion. /'r<»tv/Arwi  ^Jirsenfiitivconc5, 
therefore  the  irritation  of  tuttcrinr  xpimi/  nr/Trf, 
by  producing  motion,  prr/tcstftan  not  to  U  setisi- 
tive  ones ;— or  (if  this  fonn  please  them  better) 


thfti  bf^AdH^  ihf,  imlalinii  oC  cutfintanx  Nfi't's ,  by 
prpducmg  mciion^  prtiveft  them  to  t>c  ^n»Jtivc 
ones,  ihcrtforc  tlic  irrilatioii  of  posttrior  xpiu/ii 
fwrvfs,  by  pro^4c'mg  m  mniioru  proves  them  to  be 
aeRnitive  Dnes;^-or  that  because  the.  irritnlioii  of 
ficttffiionic  fKTves  m  the  chest,  hy  caufiingno  en- 
creaAe  of  motion,  doej  not  duprorc  llieir  bring 
motive  nerves,  for  on  them,  the  motions  of  the 
Ttscera  indis|>iitab[y  dejiend,  therefore  the  irrita- 
tion q( gangliomc  ncrvesj  in  ilicspine^  by  causing 
00  motion,  (/'-w  */Mprat'cl]iejrbeing  motive  ncncs; 
— ibat,  in  short,  the  strictefit  analogy  9ikI  the 
closest  redfionini:^  is  useless  in  physiology,  oiid 
that  igiionintAiiicl  rt^<'klessex|ie-iitnciit.t?s|jecially 
when  iti&  unexplained  or  explained  so  as  to  con- 
tradict all  living  and  healthy  phcnumena,  \h  the 
U"*!  of  pcrfeci  adaptation  for  physiological  re- 
f^earch . 

Here,  then,  experiment  was  obviou&ly  uAeleas 
to  the  writer ;  and  when  it  wa^  made  by  others^ 
it  wu  not  understood  by  them  (aee  their  printed 
vrarkfi!)  until  be  eitplained  ittti  them,  as  be  now 
doe&»  and  will  further  do  in  the  following  Preface. 
— So  much,  then,  fortfic  vsv^t  auperiority  ofdis* 
section,  observaiion  of  function,  and  recourse  to 
comparative  anatomy  and  physiology. 

Sometimes  the  discovery  of  the  function  of  in- 
termediate |>art£  is  made  cut  by  the  knowledge 
of  those  l»elween  which  they  are  placed , 

Thus,  observing  that  the  anterior  nenes  aod 
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coluinns  of  the  spinal  cord  evince  sensation  (not 
by  susceptibrlrty   ordain,    for  timl,  u»  will  }>e 
dhown,  has  nothing  to  do  \iitli  any  apeciftc 
sense),  but  by  beiDg  tlic  castcsl  means  of  excit- 
ing voluntary  or  iDvijluntary  Qction,  and   that 
consequently  they  arc  the  ascending  ma&ses; 
— obt^ervin^  dim  tJiat  xbo  posterior  columns  and 
nerves  of  tfie!*i>inalcord  proceed  fiom  iheoi^ii 
of  the  will,  and  that  conEequently  they  are  the 
descending  masses;  and  further  observing,  thai 
at,   of  the  fundamental  parti  of  Uie  brain,  there 
now  remain  only  Ihosc  intermediate  parts  whieh 
unit<j  tlie    brain   and   ascending,  with   the   ce- 
rebel  and  descending,  maJMe^,  namely  the  pos- 
terior   striated  bodies   and  anterior  peduncles 
of  the  ecrebcl;^all  this  being  the  case,  the 
writer  concluded,  that,  by  ihe^e  intermwliato 
parts,  the  prcccdingftctionswcrc  connected,  nod 
1]>al,  tlirough  tliem,  the  nervouK motion  mu»tae- 
eordingly  be  IVom  before  backward.     And  thia 
he  found  sup|Hjrted  not  merely  by  certain  ana- 
logies of  relative  matrnitude  &c.,  but  by  Ktrue- 
ture    unravelled    tn    diascctioiip   by   succeseiive 
growtli  of  parts,  Icq,  Sec.  &c. 

The  superiority  is  evident  of  such  modes  of 
proof  to  the  usual  mode  of  conjecture,  in  which 
such  correspondence,  adaplation  or  conjunction, 
or  such  support  frxjm  united  size,  structure  and 
growth,  is  wanting. 

Their  superiority  is  alw  evident  to  the  false 
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proccdorc  in  which,  a&  id  phrencklogy,  varioits 
complejc  runciions  alone  beinpf  known,  these  are 
cmpinc^lv  aitcribeil  to  part»  like  the  cerL-bral 
coovulutions,  wbich  have,  throughout,  the  ftamo 
uDTaned  or  similar  stmctjre. 

Id  such  a  case^  the  truth  of  the  assignment  of 
variouft  fanctjona  can  cunsequcntty  be  supported 
by  no  correspondence  betweeu  dihtJnct  and  pe- 
culiar fltructurc  and  appropriate  function,  pre- 
aenting  rea>4>iiH  for  jilienumeiia,  but  unly  by  an 
imreafioned  and  empirically  asserted  correspond- 
ence uf  siic,  or  by  Uie  vaj^e  circum  stance  of  c&* 
exiMeace  in  the  same  being. 

Now,  it  U  precisely  this  empirical  methrHl, 
employed  whore  I>oth  (lie  externa]  appeamuc^es 
and  the  supposed  Acuities  are  numerous^  that 
haji,  in  all  ages,  l>eeit  a  source  of  delusion, — as 
in  paJmiatry,  the  art  of  tilling  fortunes  by 
moles,  &e. 

Thu«,  then,  is  seen  Ike  nature  and  superiority 
uf  that  e?ideiice  which  can  alone  constitute 
proof  LQ  mental  physiology;  and  if  tliis  hif;:her 
evidcDce*  in  which  atructure  and  tunctious  evi* 
deotly  correspond  and  throw  light  on  each  other, 
wNt  rejected,  then  must  tlie  greater  half  of 
humaD  science  be  rejected  along  with  it. 

Thus  much  of  evidence,  indeed,  it  is  not  aU 
ways  eaiKy  to  ubl^in^  enfmcially  in  some  deep- 
seated  and  aomewhat  insulated  parts  of  the  brain. 
The  analogies  ate  there  fewer  iu  numberand  more 
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difficult  of  observatioa.  These,  tiovrcver,itM  the 
provJDcc  of  geniu8  to  discover  ;  and  he  who 
would  extin^i^b  the  light  even  of  iu  sugges- 
tions, would  reject  the  tirst  bcises  of  scientific 
truth,  and  indefinitely  postpone  its  establish*- 
menl. 

The  author  haa  here  one  reiuark,  penb>nal  to 
hiin&c)f,tontako. — It  is  now  precisely  twenty- fire 
years  since  he  first  published  sonic  of  the  more 
important  of  the  doctrines  contained  in  this  work. 
He  tlicn  discovered  that  it  is  justa$  unfortunate 
to  be  a  liitle  before,  astobemuch  behind,  either 
m  tlie  cultivation  of  science,  or  in  the  progrcAA 
of  public  opinion.  Such  anticipation  i«  ^ined 
only  by  a  sacrifice  of  that  fortune  in  the  world, 
which  is  never  hazarded,  and  always  easily  eu- 
surcd,  even  by  low  and  common  mind».  Nay 
mure:  he  found  it  productive  onlyof  unmitigated 
moral  eviU.  New  truthfl  of  a  higher  order,  and 
of  which  the  connexion  ts  not  seen  with  common 
and  hackneyed  doctrines,  arc  scouted  by  all, 
and  especially  snt?crL-d  at,  denied,  and  abused  by 
the  biurc  creattires  who  have  just  sense  euuugh 
to  ace  that  tlicrc  really  is  something  in  them, 
who  have  just  ambition  enough  to  make  them 
hate  one  who  appcani  to  know  more  than  they 
do,  and  who  have  jiuit  cunuinf^ori»kill  enough  to 
bia»  nnnds  yet  wecikcr  than  their  own.  To 
crown  suitably  such  procedure,  the  doctrines  at 
first  denied,  axe  subi»cquemly  pilfered,  witli  all 
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the  littk  art  of  which  such  minds  arc  capable. 
1(  is  the  last,  perhaps  one  of  Ihe  ieast  of  cousola- 
tioDs,  (liat  justice  may  ultitualely  be  obtained. 

Not^'ithsULmling  Uie  writer's  long-continued 
disscctioDfi  of  the  brain,  in  a  great  portion  of 
which  Ilia  friend  and  pupU.  Mr.  John  Lizars, 
practically  assisted  him^ — notwithstanding  also, 
tbftt,  in  almost  every  in&tancc,  be  referred  to 
structure  Uboriuusly  investigated,  and  clearly 
described, — it  wa»  thought  a  device  of  some  in- 
genuity, especially  in  a  subject  where  compara- 
tively few,  it  waa  guessed,  would  be  inclined  to 
(ultow  him — U>  brand  his  discoveries  with  the 
ierra«  theory,  hypothesis.  Sec. 

There  wa>s  perha])}*  no  remedy  for  thi»  de- 
vice, but  that  which  time  and  events  hare 
flo  cffecttialiy  presented  —  nanicly,  that  these 
discoveries,  when  it  was  thought  they  were 
furgottco,  should  be  laid  hold  of  by  others, 
— altered  by  the  ignorance,  or  caprice,  or  cun- 
tuDg,  of  their  adopters. — presented,  thus  traves- 
tied, to  learned  societies, -— received  with  ap* 
pUuse,  notwithstanding  the  blunders  thus  at- 
tache<l  lo  tht'm, — then  quickly  claimed  by 
tftfiera,  who  declared  that  they  also  had  mude 
them  at  tJie  verj'  moment  with  the  twelvc-ycar- 
sub^quent  adopters  of  them,— speedily  spread 
over  Europe,  where  each  claimed  some  httle  or 
recent  tdiarc  in  them,  or  discovered  them  over 
igaint  witlioul,  of  course,   ever  having  heard  of 
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tbem  before, — aiid  finally  heniTiie  ih**.  AocXtiue 
of  the  nervous  system  inculcated  in  every  phy- 
siological work." 

It  was  ouly  furiher  necessary,  that  every  one 
of  the  deviations  from  the  original  doctrine 
shoul;]  1)0  noiv  proved  to  be  egregious  blunders 
committed  by  men  equally  ignorant  of  struc- 
ture^ and  incapable  of  reas<jning  as  to  fuoctioaH. 
Thia  the  vvrilcr  must  say  w  done,  even  in  tfao 
following  Preface-  He  will  there  prove  ihe  pla- 
ginrismtt  to  which  he  has  been  subjected;  ho 
will  demuiiHtrate  the  blunders,  even  from  the 
experiments  of  the  blunderers ;  he  will  show 
the  precipe  and  indispnlabltj  delumoiijc  uudt*r 
which  these  blunders  were  eommiiled ;  he  will 
expose  Uie  incapacity  for  physiological  diacri- 
min&tion  which  marks  the  reasoning  of  thoee 
who  committed  Oiem  ;  he  will  render  the  ahaa- 
dunincnt  of  the  false  doctrine,  and  the  adoption 
of  the  true  one  indiBpensable ;  existing,  com- 
pared with  forthcoming,  works  shall  be  his  evi- 
dence of  the  change,  and  there  shall  be  no  room 
for  dispute  about  t\m,  and  if,  oiler  all  this,  the 
writer  eball  be  told  that  he  only,  by  a  sort  of 
tutuiliLiD,  conjectured  the  true  yet  complicated 
doctrine  of  the  ncn^oua  ayatctn,  he  shall  not  ob- 
jixl  to  (ke  higher  compliment  which  this  im< 
plic8. 

Thd  disagreeable — the  atnftosi  disgusting  sub- 
jocts  of  the  precedmg  remarks  are  those  only  of 
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liw  Pre&ce-— II  will  be  ulwerveii  llml^  oi  ihe 
dbcoveries  presented  in  the  body  of  the  tvork, 
tiioKC  whrcii  rei^ard  tlic  niiulamcnt^l  |mr1soriht? 
brain,  and  which  are  the  grountUwork  of  the  rest, 
were  published  by  the  author  m  the  years  1808 
and  1$09,— that  he  now  gives  the^  diiscoveries 
in  the  words  then  employed  by  him.  relerriiig 
to  published  works, — that  wliere  the  structure 
&8  well  a8  the  function  has  exclusively  becnob' 
served  by  him,  he  describes  the  process  by 
which  the  some  may  be  seen  by  any  observer, — 
and  that  where  he  quotes  defteriptiunb  of  slruc- 
ture  from  the  works  of  the  profoundcst  auato- 
tnuil9,  it  U  only  to  remove  all  doubt  aft  to  his  own 
rea''ioning&  respecting  functions. 

It  wilt  especially  be  observed,  that  of  these 
physiological  doctrines,  even  the  excellent 
wTitem  thus  quoted  seem  to  have  had  no  no- 
tion; for  the  mere  structure  is  often  described 
by  them  in  patches  and  unconnected ly. — odcn 
in  an  order  which  is  the  reverse  of  that  of  their 
fuQCtious^— and  often  one  portion  of  an  organ  or 
fteriea  of  organs  is  described  in  functiunal  order, 
and  the  other  portion  in  the  reverse. 

Such  proofs  of  this  utter  neglect  of  all  phy- 
siological relation  by  the  bc8t  nnatomiets  are 
given  thrt:iiighout  tlie  wnrk>  that  it  is  evident 
they  thereby  lost  the  most  enlarged  views  even 
of  structure  itself— and  that  they  miiy  truly  be 
$aid  not  to  have  known  what  they  saw*  If  thisbe 
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thought  too  severe,  let  the  reader,  after  perusing 
this  work,  recur  to  any  existing  system  of  phy- 
siology upon  the  same  subject,  and  say  how, 
otherwise,  such  a  web  of  blunders  should  exist 
at  this  moment. 

The  author  has  not  adverted  to  any  of  the  in- 
numerable physiologieal  errors  which  the  appli- 
cation of  this  doctrine  exposes,  and  of  which 
some  are  to  be  found  nearly  in  every  page  of 
every  physiological  work,  that  has  a  relation  to 
the  nervous  system.  It  will  interest  and  amuse 
the  student  of  physiology  to  make  these  appli- 
cations. 
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If  the  study  of  man  be  by  Tar  the  most  impuru 
arit,  and  if,  in  that  study,  the  most  important 
portion  be  that  which  regards  the  nervous  sys- 
tem aiul  the  mind,  then  may  some  recent  dis- 
covcnes  respecting  it,  be  regarded  as  not  the 
least  valuable  of  modem  advances. 
The  writer  bavjugactucLllyurigjnatcdtheJsodis- 
renes,  as,  by  reference  to  printed  documents, 
6c  will  here  indisputably  prove,  he  fceU  himself 
called  on  to  sketch  their  history  an  pr^'liminary 
to  physiological  doctrines  which,  in  the  body  of 
th4^  work,  will  be  belter  rid  of  every  thing  like 
literary  dispute. 
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^lecovsftv  OF  THS  PiTNcriOTf  oi*  TUB  csnES&L,  «r  tm 

Ont'ofilie  ttiosit  itii|HJTtunt,  theo,  becamse  the 
most  fundamcDtaK  of  the  discoveries  alluded  to» 
i«  thai  whicfi  regards  the  use  of  the  ceit^bel  or 
smaller  brain,  mtuatcd  under  the  back  part  of 
the  gruutcr  brain,  and  utiove  the  neck. 

At  alluded  ti)  or  ejjtlauied  in  f<trtg  Wi/rkim 

In  "  Tables  of  a  Nutural  System  of  Medical 
Scteiieef"  |U'u|>o»ed  by  the  |>reaent  writer,  and 
printed  by  Meafira,  Oliver  and  Boyd,  of  Edin- 
burgh, on  tJie  1st  uf  March,  1608,  &s  ap|>e»n< 
from  the  Tables  themselves,  he  first,  in  a  printed 
work,  assigned  the  fdiiction  of  will  or  volition  to 
Checcrebel-  tbouf;h  he  had  held,  and  oeeasionally 
taught  that  doctrine  ever  sidcc  ihc  year  1803. 

In  "  Outline  of  a  Natural  SyRtem  of  Medi- 
cal SdencG,'*  forming  his  prclimmary  lecturefli 
dedicated  to  Dr.  Monro,  sen.,  printed  at  the 
Uuivcrsily  [>rc*s.  on  the  27ih  of  October,  of  the 
same  yc^r,  and  puhlubed  by  Philti|i»,  in  Ixju- 
don,  and  by  Bryce  and  Co.,  at  Edinburgh,  the 
sam«  use  was^  in  an  accompanying  tabic,  as- 
signed to  that  org^D, 

In  *'  Archives  of  Universal  Science/*  Vol.  I, 
for  January,  IS09,  published  at  Edinburgh  on 
tiie  1st  Tif  that  month,  ihiAwas  repeated. — TTitia^ 
for  the  third  time,  within  the  year  1808,  was 
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lliis  fitncLrot]  <t^gDe<l  by  tli«  writer;  for,  even 
OS  to  the  last  work,  it  will  be  allowed,  that  a  vo- 
lume of  nearly  400  pages,  published  on  the  l»t 
day  of  l&(K>,  ruust  have  been  60nt  to  prcea  and 
printeil  in  1808. 

These  are  feels  which  admit  of  no  dispute ; 
and  no  pretender  on  thin  suiiject  hkiR  yel  ajw 
peared,  \rho  can  establifth  his  claim,  by  a  Blni;le 
printed  date,  so  far  back  as  any  of  these.  No 
ODCt  indeed,  so  far  as  the  %vritcr  knows,  pr&tcnd« 
to  do  sOp  oven  by  rounding  finch  claim  on  the 
common  device*  of  unpubUnhtd  leetnre«.  paiiipli- 
Icls  printed  mthcut  ttnif  date,  &c.  &c. 

At  this  time,  the  writer  had  nut  attaiac^d  hi^ 
8iibfie<)ueTit  ideas  of  tlie nervous  system:  ho  inia- 
({ined  the  nerves  lo  lie  more  especially  depend- 
ent upcQ  or  associated  with  the  cerebel  in  the 
function  of  will  or  vnlilion;  and  he  treated 
them  as  such,  both  in  these  worlds  and  in  his 
unpublished  lectures. 

lu  the  second  volume  of  the  work  last  quoted^ 
for  AprU  1809,  the  writer — now  associating: 
the  spinal  cord  with  the  cerebel  in  the  pro* 
doctioii  of  volition,  and  considering  certain 
Dervet  (for  he  now  divided  them  into  two  kincb, 
oerres  of  sensation  and  nerves  of  volition)  as 
merely  the  means  of  transmitting  voluntary  im- 
ptilacs -- expressed  himself  thus: — - 

"  As  fleasaliun  and  volition  seem  exactly  op- 
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fiDDf^  to  each  other,  so  is  the  face,  containing 
the  organs  of  sense,  lo  the  cavity  containing  the 
cerebellum.  The  analogy  also  attends  their 
fiituatioo  in  aiiiinulK;  for  ns,  in  the  mferior 
classes,  the  face  advances,  the  cerebellum  unj- 
foniily  rccecics,  and  bath  are  generally  se]i»nite(l 
from  the  cerebrum,  either  by  membranes,  or 
by  bony  plateH.  —  Maii  also  has  the  greale«1 
ccrcbnim,  compared  wilh  ]m  ceL-cbellnm,  and 
ham  likewiM5  most  of  intellect,  though  not  most 
of  loco-motion." 

In  Uic  iJiini  volume  of  Ihe  same  work,  (or 
July  180!),  the  writer  fjrther  obeened,  thai  — 
"  From  the  peculiar  opposition  which  subsisls 
between  the  situation  of  the  face  and  cerebellum, 
we  are  entitled  lo  expect  a  similar  opposition 
m  their  functions.  As  the  face,  therefore,  **c- 
cupied  by  the  chief  organs  of  sense,  is  the  scat 
of  sensation,  so  we  might  expect  tht?  cerebellum 
to  be  the  organ  of  volition.  This  supposition 
receives  additional  force  from  the  coiiHideratioii 
that»  as  the  organs  of  sense  and  the  cerebellum 
are  tin?  finU  and  the  last  porf lonH  of  the  nervonx 
system,  so  sensation  and  volition  arc  the  first  and 
the  last  of  its  functions.  But  this  MjpjHJsitiun 
acems  confirmed,  when  wc  recollect,  that  the 
dcgrtnyt  of  YolunNrj-  [sower  ulways  bear  a  close 
analogy  to  the  \~Arious  magnitudes  of  the  cere^ 
bellum." 


DTM70TERY  Of  CHSKBRI-Lir  FONCTION, 
At/urihtr  iiivttrtiUd  in  Me  Ammatt  of  PAiiwcpfty- 

Tbig,  after  the  lape  of  six  yeais,  was  repeat- 
ed, extended,  aad  enforced  ia  Or,  Tbotnsan's 
"  Afinab  of  Philosophy/"  for  July  I8I5,  a& 
followa:* — 

"  Willis  (hougtil  tlie  corelwUiini  w^s  the  organ 
of  involuntary  [wwen  '  The  office  of  the  cere- 
Ijc),'  sayti  lie,  'seems  to  be  fur  the  sfiinial 
spirits  to  supply  some  ncrvcs>  by  which  involun- 
tary Actions,  which  are  madf  after  a  constant 
manner  unknown  to  us*  or  whether  we  will  or 

no,  »rc  |)crforme(I/t 

"  Willis  was  ri^ht  in  assigning  to  the  cerebei* 
lum  the  involuntary  motions ;  but  tie  ericd  in 
excluding  the  voluntary  ones/' — The  writer  tiou^ 
6ndii  that,  in  the  preceding  sentence,  he  con*- 
ceded  too  much  to  Willis,  and  tiiat  tlie  cereliel 
hafi  nothing  to  do  with  irwoltaitarif  motion, 
which  has  its  peculiar  organs,  as  will  be  fihowii 
in  the  &cqucL 

"  Haller  f^ys,  '  Convulsiones  artuiim  con- 
fltanter  Tidcmus  inanimaTibue  enpcrvenisse^quo- 
nim  ci;  re  belli  nil  viiiiifi:tvei^iniiK. — Etde  convul- 
nonibus  dictum  est,  quae  ^unt  musculorum  vo- 
luDtariorum.  Rx  cerc*bella  etiatn,  si  ulhis, 
quintu«  senAui  deuinitus  et  voluntario  motui 

*  TU«  U  quoud  h^c  in  in  abnd^d  form^  bccAUio  it  ii 
pecwry  to  ifiTro'lDGr  li  ty«femfltii^il1y,  Ani  even  io«iC4^nfl 
U  m  tlie  body  ot  (Up  u-urk. 

t  On  lliF  Brain,  Chay.  kw. 
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nervus  ppode^t.  Quarc,  coUecti»  omiiibug,  ri* 
detur  corcbclJum  et  a  cerebro  hactemis  panim 
differre,  et  graves  m  utrovis  l^fiioues  mortem 
inferre,  leviorca  in  ntroquc  lolcrari.  Deio  cere- 
brum ad  vitalia  organa  et  sentietitem  vim  et 
moveotem  ruitlcrc.  ct  ad  partes  mentis  arbilrio 
subjeclascerebellujEu'  Here,  then,  it  appe^UY 
that  HaiJen  after  proceeding  upon  an  '  it  is 
said/  as  to  the  coiivuli^joii  of  the  volunlary 
muscles, — observing  tJiat  the  fifth  pair  coming 
from  the  cerebellum  \»,  however,  destined  both 
to  Kcnse  and  motion.— and  thrnkin^^  that,  upon 
tlie  whole,  the  cerelieilnm  in  so  far  differs  little 
from  the  cerebrum, — at  last  concludes,  that  the 
cerebrum  seems  to  send  both  feeling  and  mov-* 
ing  power  to  the  vital  orgaua,  while  the  cerel>el 
f»end$  both  feeling  and  movingf  power  to  the 
parts  which  are  subj<^t  to  the  will. 

"Now,  from  thi«  i  differ,  by  asserting  that 
the  cerebrum  sends  neither  ^cn^atio^  mjr  mo- 
tion to  any  part,  but  merely  receives  sensation 
from  the  organs  of  sense  ;  while  the  cerebellum 
has  not  only  nothing  to  do  with  sensation,  as 
Haller  erroneously  a&sertA,  but  sendn  motion 
both  to  the  voluntary  and  to  the  involuntary 
parts  ;'-^  this  ascription  of  inmiu^iary  niolion 
being  inaccurate,  as  already  obser\*ed. 

"  1  shall  now  state  some  of  my  reasons  for 
asserting,  that  the  organs  of  sense  being  those 
of  sensation,  and  the  cerebrum  thai  of  mental 
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opemticHi,  Ihe  cerebellutn  it>  iho  organ  of  vo- 
lition. 

"  I,  Thcjc  arc  Ihre^  distinct  iiiiellcctual 
[mental]  or^ns,  or  daesce  of  intellectual  [men* 
lalj  o^ns,  tiainely,  the  organs  of  Acnsc,  the  ce- 
rebrum,  and  the  cerebellum, 

"  2,  There  arc  tliree  di^inrt  intellectual 
[mental]  runcttone,  or  cla^c^  of  intellectual 
[mental]  funclions,  namely,  sen^^atjon,  mental 
operation  [intellect],  and  volition. 

"  3,  Of  the  organa,  those  of  the  senses  are 
the  6T«t,  the  cerebrum  intermediate*  and  the 
cerebellum  tlie  la^t. 

"  4.  Of  the  functions,  sensation  is  the  first, 
mental  operation  [intellect]  intermediate,  and 
rolition  the  last. 

"  S.  Ab,  then,  the  ccrebclltim  is  the  last  of 
the  intellectual  [mental]  or^ans^  and  volition 
the  last  of  the  intellectual  [mental]  funetious, 
and  af4,  at  tl>e  same  lime,  there  i^  no  organ  with- 
out Junction,  nor  function  without  organ,  it  fol- 
lows, that  the  cerebellum  must  be  the  ut^u  of 
rolition. 

"  G,  In  (kerfect  confoniiity  with  thi>»  truth, 
the  inferior  animals,  however  defective  in  mtcl- 
leet,  po#»es»  motion ;  and,  in  almost  all  of  them 
which  have  any  visible  nervous  system,  a  cere- 
bellum, the  organ  of  that  motion  exiAts. 

"7-  This   truth   rcccires  new  conftrm&tTOit 

D 


^ 


34 


PRBFACB. 


when  we  observe,  that  the  degreeft  of  volantary 
power  always  bear  a  close  analogy  to  the  vari- 
ous magnitudes  of  the  core-helium/' 

Of  the  precaiing  cu'travt,  and  of  aU  the  cj> 
traas from  his  previous  Papers  y  which  are  givenin 
this  Pnfacc,  the  writer  begs  to  obicrtc,  that  they 
are  not  here  given  as  proving  am/  dccirine  ;  for  they 
are  dimstcd  nf  the  ddnih  which  save  that  jmr- 
pastTr  and  which  would  thcnisdvc^  have  fimde  a  vo- 
lume: they  are  mertiy  fjuoteJ  as  estab ticking  pri^ 
ority  on  the  objects  they  refer  to, 

la  Ins  work  "  Physiognomy  founded  on  Phy- 
siology," the  writer  added — "  While  some  phy- 
siologists have  borrowed  the  preceding  doctrine 
without  ock  uow  ledge  me  nt,  Dr.  Fleming,  in  bis 
Philosophy  of  Natural  tli&tory,  has  subjected  it 
to  liberal  criticism." 

tht  wifi  o/tht  Ccrtb«i  replied  to. 

'"According  to  Mr.  Walker."  he  says,  '  the 
cerebrum  is  the  organ  of  scti^^ation  [No^  not  of 
senaatioa,  but  of  united  senj^ation^  or  percep- 
tion], or  the  centre  to  which  all  the  impressions 
are  communicated  [Certainly,  and  where  they 
form  perception],  and  in  which  dclihumtion  is 
practised,  while  the  cerebellum  is  the  organ  of 
volition^  The  nerves  which  terminate  in  the 
cerebrum,  and  the  anterior  columns  ofthc  spinal 
marrow,  convey  impressions  to  the  mind;  and 
the  nerves  which  arise  frotn  the  cerebellum  and 
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the  posterior  coliimnsof  the  spinal  marrow,  exe- 
cute the  purposes  of  volition. 

"  'An  we  descend  towards  fishes,  the  cere- 
bram  diminishes  ao  intKrh  in  siz«,  that  its  tuial 
absence  may  be  inferred  in  the  lower  classca. 
Observation  confirms  the  supposition.  It  can 
scarcely  be  detected  in  the  mollusca,  and  it  is 
wanting  in  the  annulusa>  Now  iflhesie  opinions 
with  regard  to  the  uses  of  the  cerebrum  and  its 
different  parts  were  correct,  we  ought  to  find  lu 
the  animals  which  arc  destitute  of  theor^un  a 
total  want  of  the  functtunii  which  ii  is  declined 
to  perform  ;  for  we  can  scarcely  suppose,  that 
any  of  tbe  otber  organs  uf  tin?  body  can  supply 
its  place.  But  still  we  find,  among  insects,  for 
example,  not  merely  sensation  and  volitJoti,  but 
instincts,  propensities,  and  deliberation  which, 
when  tliey  occur  in  the  higher  elasKes,  are  con- 
sidered worthy  of  having  peculiar  organs  set 
apart  for  tlieir  production,"* 

"Now,  here,  Dr.  Flcmmf;  hm  fail^^dtoob- 
serre  that,  to  animals  wanting  a  cerebrum^  f  do 
not  deny  sensation,  for  that  is  the  function  of  the 
organs  of  sense!  and  as  to  voliiion.they  ought  as- 
suredly to  posdC«8  it,  since  they  posscAs  its  organ, 
as  in  the  next  parBgrapli  Dr.  Ftetnin^  allowsl 

"'BulthcccrcbeUum/saysDr,  Fleming. 'still 
.Bists  iu  l\tti^  iiiulluT^rii  iind  annulosa;  and  may 
Aereforet  be  considered  a^  excrcistug  the  func- 
tions of  sensation  and  volition.  [It  is  not  ne* 
d2 
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eeiiary  it  Ihould  csrercise  the  former!]  Let  us 
descend,  therefore  to  the  inhabitants  of  the  Co 
raU  or  to  the  Hydrae:  in  ihe&e,  Dcithcr  brain 
DOrncrvea  can  be  perceived.  Yet  iheyevidently 
possess  both  sensatiun  and  volitioD,  and  as  eri- 
deiitiy  want  a  cerebrum  and  cerebellum/" 

"  The  same  oversight  is  committed  here  as  U> 
sensation  f  the  surlace  of  these  animals  is  evi* 
dcntly  their  organ  of  touch.  That,  however, 
which  in  them  Pr.  Fleming  calb  volition^  is 
evidently  of  the  most  imperfect  kind,  if  it  at  all 
descnx  the  name :  without  either  central  portion 
or  nervoun  connexion,  it  is  certainly,  like  iheir 
sensation,  confined  to  the  mere  particles  com- 
posing them.  As  tlieir  sensation  cannot  become 
perception,  so  neither  should  such  motjon  be  de- 
Bomiuated  volition.  They  have  accordingly  lit- 
tle or  no  locomotive  power  ?  To  palpable  voli- 
tion^  inducing  palpable  locomotion,  a  cereb^^Uum 
appears  to  be  indispensable/' — In  short,  the 
writer  should  have  said,  they  are  ca|»able  only  of 
nnconscious  sensation,  not  of  perception,  and 
or  involuntary,  not  of  voluntary  motion,  atMl 
they  therefore  as  little  require  a  cercbcl  as  a 
brain. 

The  earliest  work  on  this  subject  by  any  other 
writer,  appears  to  be  Rolando's  "  Saggio  swpra 
la  vera  Struttura  del  Cervcllo  dclTUomo  c  degr 
Animuli,  e  sopra  le  Fun/ioui  del  Sistema  ner* 
V090,  Sassan,  1809,^  in  which  the  author  cnd€«- 


IW5CUVEWY   or  CCREBELUC    FVKCTION, 

vours  to  proTe  that  the  cerebel  is  the  originaUfr 
of  roluotaiy  motion* 


Par  \v  Pii^fe&wur  Rulamuu.* 

Hn  ch^vnean  fort  agile,  «vr  le  ctAne<li]qii«1  j'appliquai  ]« 
ir4|iftn  en  df.nx  ditf^rvm  poinu^  m«  donna  d«  rtiiiltnti  bean- 
cOQp  plot  ttliifalvinf-  J'lnlrodukit  un  %Vj\*A  par  uni*  d«i 
oav»niin«  lUiM  aT«e  1^  ir^poft :  je  coiip*^  presqiip  fni)»  !«« 
Glctft  dc  vubiitjmc«  mMnllairc  qui  Inirf^nmi  In  prntinn  rpn- 
ik^,  *l'uft  dlt  pn-nO  1p  trntij  dc  cutpi  <;mntflt: :  j'mtitcMni 
nfanr  Ic  coqin  cnllcui  rt  let  «cplii(ii  JuciilNni :  0Di>enc)&nt 
raDim&i  rinuil  auf  wspicU*,  et  mftrcliiul  en  toumuit  do 
cAce<ic  U  |>«JtJe  Mfit*  Vnc  dcmj-heuri?  apNiB,  jc  fia  nne 
tfrion  tcmblftblG  sur  llicmiapb^rc  ^Auchc:  inai>  jc  cuupat 
Ut  filaincoft  aCTv^ax  dont  j'ai  pork-,  Waucoup  plij»  pies  de 
kor  oti^iBC,  ct  rcr*  Icndroit  oi^  lU  conAcrvcnt  «nci>r«  le 
son  de  junbtt  du  cctvcui.  Quuiqii'il  fbt  fdC  unc  d^per- 
iliiioo  do  >ii>|;  eonaid^rkblOt  rnnimal  nc  laiA«i%  pas  cic  retlev 
<«Toic  ct  immobile  *ur  so«  picti>  pcndiuit  t'oapnce  d'cnviron 
dcui  h<uiva :  tl  ii«  Fkieajt  do  raonvomeni  que  loraqti'un  choc 
Tit^knl  Ic  fioT^ui  h  cbnti^CT  dc  lituotLon ;  maia  dea  irritations 
1»C4f««,  ui  bruit  wmitt  fort,  i&  prince  des  ilimvaa,  oe  lot 
fkitstHit  p«j  ^Xtcuur  l«  mokndr«  nkouveinent-  Deux 
bcvKi  «'«lAnl  ^oulto,  il  c£>mn^«n^a  h  fkire  ^judquei  p^ 
pcrur  •'xppnyer  contra  Ii*  mar,  «ii  pmir  s?  meur«  duni  un 
t^oin  ;  H  il  pw«>  niiui  deux  i>i]  troit  Iicurcs  dnii«  un  ^cat 
d'xMoupkwmeDt  ou  d*UD  MBinifll  profoitd,  Ver«  l«  soir  il 
M  cuucbn  el  dumtic  pmbablctncnt  toutc  li  auiJ.  priii4i|i)e  1« 
Imdeniiin  matia  il  FAt  icLroui^  duiih  Iv  Lifriit;  puBtc,  Jc 
le  tvfti  1fClltl^^l  ti(tJi<-*  xprc*  IVvpcricncc,  poui  tuir  \ts% 
ptfticf  qui  kraknt  ote  intcreia^, 

*  tht  ibriloFwm  vHcTi  te  heic  f ivea  U  fran  «  rreoi?h  Inmlitkm,  b^ 
Btfioln  bmdf,  of  ba  "  S4Cro  ivpri  la  ««■«  StmUBn  ilal  rvnoLlo." 
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0/ course,  nostatcmcntinawork  ofthatdatc^ 
can  divest  of  priority  even  the  varioira  primed 


Lain^mccKp^cnccfnitc  *urun  pcliti^c«a  doiioa  Ic  m^nie 
rtaulut.  Oik  «Ji>iL  i.«|)Cijdinl  olnvrrftr  que  rimniobilit*  ct 
I'itat  d'n»foiipissenicnt  soEtt  moin»  lurjircnniu  ici  que  che> 

Dc  scmbLablc*  cs^^ricncCA  furcnt  ri^p^-t^ci  clr&n»sde 

tclfl  qtit  cli^TTCft,  moutotts,  cochona  d'lndc,  etc.,  pniicipolc- 
mctit  dun*  Ic  but  do  voir  Ici  phcDomea^v  T6«ultana  dc  b  K^ 
•ton  (Jw  lubtfrct^If^  bijURioaujt,  rjL<*  coucIl««  opljiiU€<,  du 
«X)['pii  or^iicm,  dc  la  vodtc  ct  dc  ach  »ppoadi(>«(^  Let  re- 
KUluu  iartni  que,  t^uto*  le«  foi«  qu'un  gnud  iir>mbr«  do 
fibrM  qui  mvervni  lc«  corpji  cftnnclrt  vtabnt  oonpi-cc  cu 
d^hir^,  que  \**  coips  cnll^iit  nif  In  vafxtt-  Hait  mt^rem^o, 
il  iVmiuivjiil  uu  ^rni  di;  l^thdrfpr  et  d'auoupiincmmt,  r.t 
d^tfM  fc»ifi  qutflqii^Ei  aympi6nira  fugitiffl  de  Ci<ulF]>Me. 

Ajiat  tiui  deux  ouvenurci  tnr  kii  m  ptriftaux  d*iin  coq 
d'aoe>ij:itout  ct  d'uoc  activitc  cxtnotdiiioirc,  j  cuiponu  dc 
U  luf'iiiir  luaui^re  niii?  (^rande  quaijlite  de  la  BubvUitict  dont 
iu>iit  lumjti  !v»  livmibph^fet ;  je  dcchiiiu  en  outre  ftrecit 
m^mc  iikitrumcut  nr^n  icukmcnt  (a  »it>ctiu  (ipAnsion  m^nl* 
lijre,  DiiM  CTCore  cclle  qui  occupa  U  b^Bv  dcs  h^miapliireft. 
Jc  praiiquAJ  cMt«  operation  cq  troi«  temp«,  Uiaanl  un  inter* 
vaLIc  d'uDc  dcrai-hcurc  dc  Tun  di  Tautrc  dc  cct  temp*.  A 
mcMirc  que  j'altE»qubia  plui  profctutlciuent  I<m  pATtiev  doDt  jc 
vi«»  dc  parLor,  rammal  devfinoji  actipido  et  retUiit  plitt 
calmo.  A  Ifl  fiitiJ  natt^iupit,  ac  coucKa  par  Ictro  pcnduit 
qticlqnc  ttmpi ;  uac  U«ur«  apr^i  it  a«  rcleva*  rcaUct  *ur  mi 
pi«d«  imiDOl>do  cominc  tin  i»lalU4  ;  ct  H  b'y  avait  nt  bratt, 
ai  alimonftt  at  cau,  ni  piqArci,  qui  puuent  Im  furc  fixn  le 
plut  p«tit  mouvffneot :  ee  n'ftuii  que  par  un  choc  v(al«i>tr 
cotnino  iTti  <>oupde  pitd,  pftrMemptc,  qu'on  liii  taitxix  chnit- 
por  d«  iiiuAliun,  el  qii'on  iui  havdl  fnirc  qu«lqu«  poM. 
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ttatementfii  above  alluded  to  as  published  by  the 
vriter  io  18(M(— ttic  first  so  early  as  March  in 


J'ai  r^pi»Eft  e«fte  cxp^riencir  fttir  dot  poulcU,  dtn  fstvcon*, 

L«s  m^mct  iMions  fiuuut  siir  un  grrtH  mrlvjiii  d'imi>  force  et 
&aM  AnMA!  fiinguli^rc  loni  d'ati  gnmil  pnidi  en  r>rcDr  dft 
EV)D  opinion,  II  doneura  inmobik  rommf*  le  roq;  et 
quoiqii'il  M  tlnl  «ur  b^«  ptvd«,  tl  uVn  rrjiU  ^im  moia»  a«-i 
•oapt,  tcllenacDt  qa'il  n'ouTrait  lc%  jtux  t(u*)i  tin  bruit  ui» 
fori,  i-t  tl  IcvaiC  ttt  liU!  ini  In  couclidil  houb  bou  uilt^p  coming 
tl  HTkit  cvulumc  d«  fkir  eti  donaont  ixclk-uivut,  AtJCun  ob- 
j«L  ciUnic  ne  pout^E  I'tmuutoiir  :  iJ  qc  »i^  nirtUit  plua  en 
colore  i  b  vuc  d*(in  chien  ou  d'uutr  poul«  d'c&u.  mc  pliu 
noruU  coocniA,  «c<ia'il  paunuirait  auparavnnt  avec  unun- 

Depiui  loD^tcmp*  j'avAJ*  connaiuancc  de»  ox|}£rioasai 
du  ccttbr*  FonUna,  d'oO  iJ  moltait  qu'cn  cnUraat  rcncfr- 
pb^c  cbcjc  iBic  tortttc,  colle-ci  vivoil «ncurij  pr^Ji  dciiitmoia, 
contwbast  dd  nUiStf  ^t  do  marchor  c(>mni«  auparuvant. 
£ii  nda  jVui  lip^tc  ccttc  cxpcticncc  :  lotiicA  los  Toib  que 
j'mpwini  cfiti^ronent  U  metue  c^rcbriiJc  jucquo  dorri^rc  lo 
c«fT«lct,  t'tniaaal  mour&it  itiitti  •uba«meniquuc«ux  i  qui 
Too  coopoit  U  t(l«. 

Voyutt  quu  loui««  cat  exp^mucH  eulent  infra  ctu«ui4i, 
j«  l&ehu  dc  1m  vamr,  «t  dAiw  eel  intention  j'emporUit 
•nIcoUBl  lc«  dtriE  h^rnispb^m  du  cerv&ttu  d'nne  lOKuc, 
lalM^nt  1m  BDtrfii  pnrtiei^  Ininclea.  Ells  vccat  pendant  tr^ 
1o«|*-U>apc,  «inii  que  pluPti^nn  nutres  op^rees  de  la  m^me 
maDv^re.  Apr^t  cette  nbUlioji  de«  beiiiisph^ret  du  ctrveau, 
c*«  ■Dinaiti  d^vrnainnt  plut  ntupidM;  iIi  dc  penlalcnl  piki, 
d  rit  *tiu>  la  Tai^ulli  di;  »'  muuvijir,  luatb  lU  ne  Iv  faiuliuil 
qoe  nucwent  vl  lurbqu'tU  viaicut  rvft«mcnt  irrJl^.  J'em- 
porui  le«  coucbc«opti<ju»  rbci<|url<tu«  auUt^v:  Ic  rbul- 
Ul  r&i  i|u'iU  |iatiuua)cat  wukmcal  un  pvu  plua  Aiupidu. 
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in  tbai  year,  and,  as  is  evident  from  ihe  pre- 
ceding [|iKilatiuTis  m»r*"inltliiigly  worked  14)011 
during  the  following  year. 

Jc  coupai  ot  j'e»leTB\  l«a  deux  hfemuph^ro  do  ccrrcau 
»ur  UQc  irb'^oMC  lortuc  d^  mcr,  chct  loqticUcccUc  op^rk- 
lioncfTrc  pluiidcdlfRcull^,  \  cause doft f;T&ndc«  infki«cftmua- 
culuirct  dont  cUc  a  lc«  ca  du  crinc  cnrelopp^.  L'fljtal 
cniiiilc  remise  h  I'cnu,  die  noxCA  peadftnt  qucl^ue  to»p« ; 
puiB  t)Jc  alia  ctu  toad,  oil  die  rc«U)t  tnnquiUc  ei  itntnobiU 
pendant  dca  hauroa  onti6r«>,  M  louronnt  MulciQeiitqu«lqu«« 
foi>,  untAl  d'un  etib,  tQnUkt  do  Tciutrc.  CVp«ndaot  quud 
CJ&  la  soulcrait  uvec  1^  cord«  &  In^u^nlLe  «1lc  ^tait  auachte, 
«ll«  aag^eait  uii  pou,  ei  «e  loim  cntuitc  allcr  de  nouve«u  tu 
foDi]  d«  Tcau. 

J'«nlei-ai  lut  dfjux  h^inph^rccdu  ctrmu  ch«  1#  w^nalufl 
catulua,  L. ;  H  L'ayant  remis  dantt  l'«au,  jI  »'«nfuit  arte  la 
p1u«  gninda  prMt«flae,  qiiciiiju'il  oAt  lo  vcntttculc  p«rc^  du 
bitnni^xjTi  flvec  }cquol  il  ivnii  ci^prii;  il  w  cavha  d«rri4r« 
uTiP  pirrr«,  oil  il  reaUit  miniobjlo,^  tnoiniqirU  n*rttt%  agac4. 

Li  Mnicturc  du  ccrvoUl,  !««  d6oi>iirftn«*  iraponaatiu 
(tttti<%  pnr  l«  prar^wur  <t«  Padoue  tiir  le  grflnil  aombrr  dfi 
fcuillctH  flout  11  fxt  rompoi^^  l^rml  nnhrfr  m  mu  pliiAicun 
aoup^ooft  nur  le  * ^rilnblc  eju^  dir  r«l  r>rgmnQ,  Je  crui  <|U*il 
^lail  deiitiii^  &  la  luc^innoliofi :  el  pour  i.-r>(if1rmer  celie  opi- 
uiori,  vo4ci  Im  «p^rii;nc4'^  ^ue  j'eiUrcpri*  dc  lUrc  aur  le 

IJ  ol  tria-difficile  d*  p^[i£tref  dana  le  ccrvi-Irt  dn  qna- 
drup^M  viuis  lc»  privcr  torn  &  coup  de  la  vie  :  et  rauinul 
i^vl  mV  pani  Ic  plus  ptopre  k  cc  ^vnir  d'cxp^iicacn,  c'eat 
encore  lo  ch«rrv»ii, 

Unc  QUTcrturt  fait  tT«c  le  tHpjtn.  je  coupoi  en  difltreia 
MIL*  avcc  ua  aiykl  uanchaut  le  cerrclct  d'un  de  cca  oiii* 
oiQui ;  DprAa  (juoi  il  ii«  ptil  pliu  m  soutcnir  aur  lc«  jambee, 
comme  aM  atait  hit  poTAlyiii^uc^  II  ttt-ul  viiigc-(|inAr« 
lietirci  en  cci  «Utt  el  meurut  dftiu  lo»  cenviiUiona. 


(VERY    OF    CEREMU,IC    FUWCTION. 

As  to  the  pretence  ol"  FlourCBs,  that  his  pa- 
perSp  priated  twelve  or  thirteen  yeara  even  after 


Je  nMU>qucnii  k  Ia  bnivfl^  que  )ti  UA  m'iajpoitci,  ti  Je 
toulaik  nppOTter  miiKiticuKmcnt  let  cxptiienco  qtic  jn-i 
mahipli^  dadifl^rcDtCfe  lujuii^rcfl  but lo CfrvoUt  d'ungimnd 
Dombrc  dc  qbftdrapddc* ;  jc  mc  bomorai  pour  Ic  mctmcTiL  I 
dutr  que  yAicontftamiDcfit  obMrv6,  qu<7  lu  ditnmuiioci  doft 
m<niTtin»«B  linit  eft  raivoa  dir«ci«  dc  Jn  Iciion  du  c«rycTct. 
C'mI  p<ran|iioi  ruiiufll  iiait  liml^t  onti^ri-'intmt  ptLrn.1}'tique, 
uatAt  d'vn  oAtft  Mail4in«ni ;  d'anlr^n  f*ti9  it*  fxxtvm'itbt  nn- 
U-riwivitt  po«U!tic(UV(  iGut«ft  rFit:iJenl  iAi\*  mouvv^merit, 
■ttiTWit  que  cet  offgaD«  ^uit  dHruil  «n  tout  ouijn  partJ«- 

Jt  trfpannni  plaKicut  Mpdcnft  d'owaaux  »ur  Le  point  eoV' 
mpoodanl  twtfdt  i  Ui  i^rlie  lat^nde,  luiili^f  ^  h  parlie  sii- 
pMfura  da  cOTTfilM ;  At  le  mouTtmrnl  des  muacIeK  «oi)mU 
k  la  fiuTidi/  locncKAiriri:  irnncjiia  toujour!i«n  misDO  dc  In 
leuoQ  qui  avBit  ^l^  inite. 

Oil  doil  observer  qtie,  dftnt  go  nll6rfiiii>n»  du  cervvleE, 
J'aDRUAi  pr  dciKTit  JAoiiiu  Uupidc  ct  iuwupi ;  II  tlcmt  lei 
jKVX  ouTtfU.  n^ard  kius  Ins  (jbjvcts*  luals  cVal  en  v^iti 
qui]  CMU  d'cK^cuUr  Ic  moiadrc  mouTcmcnl  au  luuvgu  dt» 
DUMcletcini  dependent  do  La  l^cullr  IcKximutrice-  11  Taut 
cotitcaii  ai^tattoint  t\u"i\  Agitr  qiKbiucfoi*  lea  ftilcv,  «t 
quUfui  ftuui  mouTOJr  Ic*  extrcmilc*  infcncuTca;  mnU  cci 
laoatciacnaKmbbQt  (trc  VcSct  dc  la  atMie  inobiJjt^  dont 
j^il  cficorc  la  fibre  muftculaiic,  ou  bicn  iln  oni  Ucu  lorBqite 
q«^lqv«  morG«4tu  coniid^rfibla  du  cvrvcUt  rcatc  intact,  dt 
uuiiitirc  qu'tl  pout  encore  rcmplir  40  fonciiona  on  panic, 

Les  DKp^cac««  que  j*8i  fcLLtt*  «ar  toa  ■n^maux  4  sang 
ffoicj  out  donii6  dct  f^uluu  I«mblab1f0-  Tno  tortuc,  dont 
j«  t^pani  U  c«rvE|^  de  l:i  mocLlo  olon^tc.  rctia  cinl)i}n:tnrat 
p&nlyi^,  «t  v^cut  pnndani  dlt  ou  dotiTe  joun  nni  f^rre  U 
plui  pnil  notifcmMil.  Apr<^«  vini^  v^rkhUldi*  njr^rniion,  nnc 
aoUie  lottitc  lit  d^uii  deuiL  moii^  KCEiutilc  commo  it  Vofdi- 
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Rolando  sl  \Fere  written  witboul  a  knowledge 
of  any  previaii^  enquiries  having  a  umilar  re* 


tnaiA  imtnobile  ai;  point  cl<2  nc  pouvoir  ft'^loi^^rr  rn  aucune 
iDftni^r*  du  lieu  oil  elle  eal  jnqiimu^a.  J<  traitai  dc  la  miiDc 
mn&iinan  Icxard,  «t  nvcc  ttc  t^^l  lucc^;  mai«  ce  qui  e»t 
iuq>n>oantr  C*4^t  d«  \oir  let  m^mes  phenomi^nos  nmrirr  trir 
d«ux  Mrpni  d'une  esp^i^e  ^utrf^memerU  Agile  (eolabcr  nsi- 
Iril).  N'uyarit  pi*s  emporl^  enli^tenienl  l'w^ti«  d'oJl 
drip4»Tiil  In  WnmQlbir,  clicx  k  pniniipr  qui  »:Uit  U  ploii 
pcliL  il  tvaitt  piraJyttijue  pr^ndtuil  dv^u\  ou  tioiti  heunv, 
niniif  il  rccouvr>  pur  la  lulie  so.  force  prconi^re,  ci  R'cii/uit. 
Le  aecond  ayuiit  £ic  micux  opcie  fAt  c&tiiremTJit  ptiif  dr 
la  IWculU  de  £C  mauroir ;  de  icm\n  oq  t«ti)pa  nuluucnt  il 
iistal  ftjfit^  par  <lc»  niouvcintni  lacertflini,  qui  uVuiciit 
poiot  dirig^a  par  IWliact.  roue  d6peiidui» de  It  (^raBdetno- 
bilit^  dn  In  fibre  nLutcLilurc  dc  ce«  abimciux.  11  p«rit  ka 
bout  lir  cinq  jour». 

Jo  pratiqn&i  U  siAiaa  opuation  tur  un  fqualui  catnliiA 
afcc  bcaucoup  pint  dc  facilitc.  parcc  que  !<:  crfuic  dc  ct 
poauon  <bI  i:{irtdj^aL'UK,  et  i^ii'ii  peut  reaier  plni  ii>ng- 
teoipclrortt  de  I'o^u-  II  p«rdil  U  facultci  de  •«  mouvcir;  et 
rayonc  rcmti  dftna  I'caa,  il  nc  OLum  plu»  que  ^uolqaM 
mouvcEDooa  va^Qi  ct  incertAiaSt  *i  n«  pouvait  pU>  M  Umtr 
fc  k  Datftiion. 

As  intimalf'Ij  coauccted  «4th  th«  precedJnff,  I  fitbjoia  tli« 
followiDg  Note:-* 

8ur  U  lits*  ^^  DhouveRivoE  ci  du  ^aliment  dttttt  U 

Il  t«nit  lAiit  doute  1>i«p  i  davirsr  qu'on  pflt  vaixtir  eom- 
in«»t  ItfMtttuncntctleraouvcineDiseprapMgviitde  U  nwdU 
duiB  Ic  ccrrc&u.  Uk  diipoiiaion  anatomi^uft  indiqii^  que  If 
>enlini4fti  doitte<lirigi»r  plu>  purtlculiAromcntvcn  kconvJ«t, 
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suit,  it  deserves  no  notice.  He  differs  from  tfic 
present    writer    and     Rolando   in   considering 

Mleinoui-etii«Diver«l«cervcaut  cnuU  t'anatomie  ce  tafHi  pas: 
il  fiut  que  in  phyiiologitt  At  Ics  fcuu  |iiLlholcgitiu<'Ji  viannenc 
cocfinocr  llndiciUcm.  Or  juiqu'ici  ni  I'un  ni  raulre  de  ces 
AoyeiM  b'&  itiMl  c«»  t\ne  ranAtomu?  fumble  monir^r  d'uDC 
muu^ra  n  Mdcut^-  Let  If^Hiont  du  cervrlcf  nc  fool  point 
perdri*  la  >cfuflulU«;,  I^  cuuTctncli'Jii  ile«  lk^mii|ilL^ra4  n'eiii- 
porir  pu  n^ciftairrmafLf  In  pArlndii  mnuvi'mtnl;  raucttioiii 
couiniitv,  amiDnc^c  far  M.  Rnlancln^  next  puitit  iskucUj;  ce 
lU^ileciii  me  ^mtjIi  Vetre  kiiiiG  Irujupar  yai  tiue  L'lrcuLi^taactt 
■ccHh^tcllc.  Qunixl  on  «-iitcvc  Ui  li^inl^phcic's  r::n  tniulil^, 
rl  wo  &it  ftU4ail6t  un  rputchciaernt  »Dif  uiu.  ct  il  »e  forme  un 
caiUct  qui  teinplit  laciLiji^  ilu  cruue,  coiriprlEuf  la  mocUc 
■lUinil^t  ct  produit  Tctat  d'Avoupli^ciiicnt  obicirc  put  M. 
Roluido.  HsM  »i  on  cmpicke  U  fcnnatic»n  dc  cc  CftJllct. 
ic$  iinnpUaQC*  flOBI  tout  didlrcnft ;  let  animftiti  ftont  dan* 
Db«  a^Utioa  contiaodlc  ;  iU  couiont  ou  voknt  ar^c  unc 
■Cibti  sinifnliArei  Jk  nuine  <ju'tJ8  nc  «oiot}t  trcp  oflHtblU  jMU' 
It  pCTt£  du  MA^.  Lc«  fititmau^  iLiir  IcAqucIs  cetic  experience 
liut  l«  rnkux^  iOiiit  dct  petit*  Upin«  d'un  mob  on  six^c- 
DlliaM.  et  de  jcucee  gvaii  &l  dei  pie*  qui  comraenceai  k 
maofcr  IMli.  11  Mt  curioox  de  lei  voii  fipotitant^mcnt  ^ou- 
n'r,  miter,  etc.,  &prO<  U  loiiitnctioa  ci^nipi^ie  de  toiii^i !«« 
partAM  du  ceiv«tu  |>lec«n  un  peu  au-dcTani  dcs  tubftcules 
optiqaci.* 

Lift  ^flVts  d«  U  BOitMraction  pArilelle  ou  fntnle  du  c^rvcl^t 
eDfkl  baoi  pill*  difficilfi  1  utAcrvor,  A  raiaon  de  I'h^oiorragie 
coQ'id^nble  qui  accompai^ne  toujciuta  )a  bleaaure  do  cet 
OTj^n^t  dfs  fpnnchfiin^ns  ijiii  f^ii  «nnl  la  luilo  mrvitAhlr,  et 

*  Lv cbui  MUTcau  n^  a'oni  que  dti  mDavcmcnu  inuruiai  el  g^b^ 
Icolm  :  <«■  4Dinuui  lnurn<nt  luf  Tiin-tntmaK  qd  diTon  aorak^ 
dv  bioitlfibtrfK  Ipur  dnmir  urdiniimmiml  U  f&ruUi  itc 
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the  corcbcl  as  the  rt^ul<Uor  of  volttniar>-  mo- 

Having  thus  shown,  that,  in  ibis,  one  of  the 
most  fundaTnental  and  imporlmit  of  ihe  hte  dis- 
coveries m  the  nervous  system^  the  writer  was 
not  only  <it  work  on  iL  during  the  same  year  with 
Rnlnnda,  but  had  repeatedly  published  it  about 
twelve  njonthfc  before  any  work  of  that  gcnllc- 

dvlft  conpre»ion  de  la  mocKc  6pini^rc,  Jc  n'^i  p&i  encore 
pt)  %tft1^er  h  chiiriin  fift  t-pt^  plfi^u  In  part  qiill  prrnd  Aan%  \tt 
plitnom^nn  qui  nr  pmihiitcnt  9ot«  de*  bleaure*  ou  d«s  nb- 
Iftliontt  du  c^velvl  :  mait  i1  rtt  potiriant  Tiirilo  dp  coiultter 
(|ue  d«iU''«ioii4  profondc^  <Ju  cervelei  el  de«ab1atii>na  toUJft 
ne  bnt  pai  ptidm  1u  HmnibiUie, 

•Tbcwriltrliaa  bee u  tufuruivd ,  lliat  SwedpMburtJ'^'-'ltt'w'* 
iW  Ood,  \i\  '1  vinlon^  had  revetled  to  him,  or  ilmi  \\t  Wl 
h«d  n  /jrjrAf  fthoning  iLim*  thikt,  la  tlic  rcrcbel,  rc-Aidrd  vhoi 
be  c«I]«d  the  vensutt  ralaoUre,  ftc.  &c.  But,  polcul  u  it 
ftiUi  in  religioUt  it  \t  vr<>iUt|»t  lit  pliiltjftophy.  Tlienr.  rva^m 
of  BOmo  kind  or  other  is  cucntinl,  cvct^  \Q  the  ^li^htnt  de- 
gree of  considemtjua.  Swcdtabor^'t  light  Iuia.  ttkccc6afe, 
been  exactly  what  [Butkr  called  all  inward  liglit  —  a  duk 
)«ntborn  whicli  lighted  ooly  liimeclf.  Itcould  uol,  there- 
row,  but  be  diiref:fird«d  by  OTcry  body  el*c— as  ilit  hulory 
of  diicoirery  ihove  it  lo  have  been.  If,  iod«ftd,  wild  eMer* 
tion,  utiiupponed  even  by  the  ilighteat  mtenpt  ai,  or 
thftdow  of,  pTt>of,  werv  to  be  regarded  n«  entieipeiioii  of  die- 
<0*efy  founded  on  l^ts,  —  then  p«rbap<  ther*  never  vte 
one  diwovvry  which  wtu  doi  tint  raide  lo  Bedlun  :  for, 
nmJdti  bniiTnenb]«  rayrindv  of  abiuidilJM,  even  Uutbr 
known  or  unknown,  bue  then?  perhaps  been  uitorod  aifaJii 
a&d  ageia,  wiili^ui  r«eeivin^  or  dovrving,  more  utt^nt^oll 
tfaiB  the  elMUrditiQa  ihemadvee. 
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man's  appeared,  the  writers  absolute  priority  ia 
the  di&covery  of  Uie  function  of  tliisimporhmt 
org:an.  must  be  evident,  and  he  may  now  pro- 
ceed  to   Uie  hkiitciry  of  the 

DOCOTftftT     O^     Tttl     «CJtVB«      A3      fOlUffiyo     TWO     CtABSK», 
irjUIKiTr    TIKWt    or   »EnATIO»    AVO    TUOKR  OP     VOLITIOV. 

Ac.  Ac.  Ac.  ST  riu  ^nuFER,  nr  1809. 
We  are  told  that  Galen  divided  the  nerves 
into  ncn-cs  of  scnsatioti  and  nerves  of  motion^ — 
TLcwriUfrmuy  leave  tlie  answer  to  Sir.  C,  Bell, 
who  gives  it  with  admirable  comtilaccncy  and 
&att«fsu:tioii.  — "I  shculd  have  been  ptoitd,^*  he 
eays,  '*  to  be  able  to  say,  that  I  had  reconciled 
the  iheorkit  of  the  aiicietiU  willi  the  rwoxepa^ftct 
knowkige  of  modem  anatomij^ts  ;  but  1  fear  it 
is  not  so/'^"  Qalen  sup|KJsed  motion  and  sen* 
satioD  to  be  the  properties  of  the  same  nerve, 
but  considered  motion  lo  be  uclivc  and  sensatiou 
passive,  and  it  was  poRsihle,  he  thought,  that 
there  might  be  nervous  power  sulficient  for  sen- 
sation, though  not  for  motion.  Thus  he  explain- 
ed  how  it  hapjiened  tliiit  KeiiN^tioii  remained 
when  motion  was  lost,"*  This  is  quite  satisfuc* 
lory-t 

*  neKerTotuSyftttni.  TnUoduciidii,  p-  4- 

\  At  giTinff,  ^owGtcr*  ft  more  dcUiled  ritw  of  this  point, 

]  qaou  ibe  follonrtns  f^™  ^  review  of  Adams'  traavlntion 

of  tfce  Nodical  WorU  of  PauLun  fjci^cta,  in   the  3J  Ko., 

Im  April,  IS34,  of  ttic  Medkat  QuaHcrty  lUvicn. 

"  With  oqoaJ  futitity  Mr.  Adnmv  «ikilo&vou»  to  f£iv«  lo 
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Toihcdistinction,  then,  of  the  nerves  as  fonn- 
iDg  two  cla£«sed,  n&mely  thoac  of  sensatioa  and 


ErtflialratuH,  ArclvruB,  or  G&lcn,  nil  Ur«  merit  of  the  Aain- 
ti/ul  fntiitctn  4t9C^vcTy  itf  tha  tiisitnct  Jvnctjons  of  M«  in- 
ttrhr  and  posterior  ct>iumns  of  tfie  sptnat  vtaf^te.  Id  hii 
aoto  on  apopUxy  and  paralyjiin,  in  thfi  ihin)  book,  he  makv 
tome  more  explicit  romarkt  on  thu  subject,  ^ 

*' '  1e  ia  inpoaiihte  La  adnLra  loo  tducIi  t>ifl  1>riaf  \tvX  pom^^tvuvf^  UfOVIll 
ol  apopliity  ttd  ikuratfiji  ^Ivcn  by  Ani>FUL  Ho  iiottrB  d«iil«Jl7  ibit  tbw 
UiOfMCunMft  IcH  of  motion  a1aup,aiid  lomoliiikMDf  EBQiiliUtly  j  iha  r«uofl 

ham  00*  nnoHtr^  thi*  b  iho  gona  ef  «  thfcrj  foflj  «aip«iid«d  aBiVKrtMh 
by  ChlCD.  KDil  lilfily  nirlvKi!  (ly  Sir  C  Dull,  cif  T^iuiLm.  u  ft  trw  divuruy. 
Il  ippevij  inilcoil,  fr^jm  ttiB  ftakitfmiFBl  tri>rkfe  vf  Huffv«>  tli4i  i^  ffeKwu 
Krfl>i>mEu>  liDil  ftiirfTipLei!  a  liiiiLtHT  i^lu&ifii^tioa  of  tht  iMTfA*  Ovlctti 
b^wvrcf ,  hu  Ifcc  merit  of  M^  oltl^liktb^  tbc  tf uUi  of  tb«  ikaiiy  i  wd  iD 
■uUeqiNAL  wnien  on  pliyilolo^  vmud  U  uvarlj  in  the  tmt  Tertw  ibM  ht 
d«4i  vbUl  iDfktbl  tntEionfj  in  in«4iciiav  baJ  iu  cflf  ofttt  •citooai  ovn*  le  ft* 
4lnipii«il,  wlion  ix  wib  vntinly  nrffrrooM.  unUI.  at  w  hiPi  atlVidf  ttV- 
lieDqdt  it  wu  mWed  b^  frir  C  Ball/ 

■'  A«  the  writing*  of  Qalcn  «tc  too  voEununoutt  for  aof 
tcfurcnco,  iLcd  too  expe&fiivc  to  be  eencr^Jy  acccvibk,  tJbfi 
following  ikAich  of  his  more  prominent  mwa  oa  Lh«  aubjcct 
of  tho  n«Trou«  sftxtra  may  not  be  unacccpiablc  lo  Um 
rtai\tt. 

*<Tbo  nervouft  lyfttcm  connate  of  ibc  brain,  tho  tptnaJ 
nvrow,  nrirl  thp  nirv(>K, 

"  Tlic  brmn>  iticluUing  tbe  rcfcbrum  nnij  rpr»bf1]iiin,  b 
tli«  imnieiliate  wtt  of  die  minrL,  and.  ua  tiicb^  th«  prinury 
onpn  flf  crnsaiion  and  nioiion- 

"  Till-   bibiUi  il  compoBcd  of  the  mamc  fuhtUkocv  a»  th* 

nerve*;  ihc  anterior  portion  »  tbi- »)fUrr,  and  giTtvori^D 
to  tfc«  norrea  of  mum;  tha  po*tcrio4'  ii  bardor,  Wid  gitw 
ort|;in  to  nerrea  ofmolioo. 

"  The  vpinal  marrow  ii  a  protlTiction  from  the  ccrcMlnm, 
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those  of  volition,  the  writer  was,  in  sonic  mea- 
sure, led  bj-  the  fundamcQtal  fact  just  now 


wUcb  hovrvcTti  «xcMd*  ia  ooniitlencf.  It  conUtni  ju<i 
•0  nncb  nerroD*  nmitr  »  is  ncccflaftr;  lo  form  about  iiiCj 
P«ir  cf  ii«rve»,  whicb  are  dbtribuied  tc  cact  port  according 
to  iu  il^mwidt  for  iMrroiu  ^n^rgy. 

"  N«TG!i  htite  ibrcft  uem  t  ti>  commfintaUe  to  the  or^nnB 
of  sane  their  rrnprriiffr  ifutjml  rJicuUti:!^:  lo  excite  itiotjan 
111  ili«  org«iu  of  moiicui ;  ttud  lr>  cnabli;  the  or^ani  of  Ujc! 
^ody  JA  gKDcnl  to  duccm  whs-t  tnight  b«  iujurious  Lu  tlieu)- 
{Dt  CTi- Pflj-f.  lib,  r,  c,9.> 

"Th«i  fiervM  of  |L«  MrnM**  nro  soU.  like  thi;  pnit  oPtbe 
fcrmia  from  trhich  dtcy  are  dciivcd ;  tlit;  &11  r'\x  from  Lbe 
tcienuc  psit,  Atid  panu«  a  «trnigbl  conne  to  tbu  Eir^ana 
vbicb  the;  supply. 

■"Hic  molorf  ncrvct  arc  hard,  ori^injc  from  tbe  postonor 
'put  of  the  brain,  and  the  whole  of  the  tfinal  marrDw:  tbeM 
pvTMM  •  cJrcuiiout  coufM  to  tlio  paru  towliich  tbcj  are 

**Altboiigb  OaUd  ibu<  NCCg:ni«Ad  a  dj it juctioa  between 
drt  MPWffiirj  tod  notory  nervc*^  he  conc4?Jvc>d  thnt  ihia  dif- 
liiTCOce  of  Ajhctlon  arose  merely  f^om  diffareiK^r*  of  consul- 
«M9.  Hh  idra  apiVArn  to  have  been  n  mf^chnnical  on», — 
Aai  lb«  lol^  nerrrs  were  rjioreeiivttijilildt  orimpft^tulonfl^ 
•ad  th^  lt>nl  nprvn  leui  imprrsHJblf*,  bill  iirciitgprr  nnd 
tbafcfoTP  brtter  Glt«d  fur  acijuu.  He  bad  mil  Uiu  imallut 
ootjOQ  vi  uiy  origitial  difTcfcncc  iu  thv  batuic  tjrUie  tjc^vuui 
pottf*  oonwiaDkotcd  by  tlie  two  clnwC9  of  ocnci,  nor  thnt 
rhv  jMXU  of  tbe  oeatral  maaa  froiu  whicli  xhty  nptiag  vrerc 
rvpocliroljr  the  dcpoiitorica  of  a  tCD«i&:  und  li  moCifiG  pjin- 
ciyle.  di*tiQct  m  tbcir  nature,  and  dcptudenl  ondifTcrcnl 
iB«dilicalioB»  of  tbc  Titol  power.  That  he  wa<  cnlirdy 
ifnoraatof  all  thi»,  i«e-rid«DC  from  iua  maintaming  that  the 
bard  notory  norr«s,  although  comparativdy  tnmacef>tibJ<- 
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suited  as  to  the  cerebe) ;  for  he  could  not  see, 
in  it,  an  organ  of  volition,  without  concluding 
that  the  nervous  cord&  conhecting  it  with  the 


of  sen»ftiioR,  do  nevcnh?1e5&  ponaAHB  th:%t  fnciiTiy  irv  o  tubor- 
dictte  <lc^«4^,  an6  ^ul^oicntly  to  producit?  ihi^  g^at*n\  «cri«e 
ol  ICiich  '-  and  also  ihnl  a  nervp  whirh  oHgLnnim  a*  <in«  of 
■enialion  fn^m  the  suft  jinrt  of  the  briinn  miy,  Bt  toan^  pin 
of  iu  (rounc!,  br^cmiie  coiiJc^ilh^  in  iu  Vf nfurt',  aiiil  aiAunie 
ihtf  (ifficR  oPa  moiory  ncriv,  (Dc  tTju  Purfium,  c^  lir.) 
"The  brahi.  act^nhu^  la  Otilcti,  ^ttui  origiu  to  sevai 

'*1^  The  opltc.  tlic  largest  and  wflcit  of  the  ccrrbnl 
nerve*.  ri«c  from  tJjc  thalanii  optici,  Bfid  jomtiig:  eacH  oiLer, 
but  witboat  decussation,  a^iin  acpatftte,  cuid  pcHbrMc  the 
bd)  of  Goch  eye,  where  they  &rc  ultimaloly  dJHtribuled  Ic 
tbc  cryvtatlinc  Icaa^  then  suppoffd  to  be  ihc  more  iimnedifttc 
organ  of  liaion. 

*'3.  The  Mcend  pair  (  tbo  third  of  ihci  modem  airftn^^ 
mttilj)  an  «m&11er,  but  harder  than  tbc  firnt:  thcynaoto* 
wftrd  tho  hL4ck  port  of  llie  brain,  uid  jxkM  to  ihe  mutctM  of 
U»*  cy«.buU,  to  whioh  lliey  t^onununicflte  motion. 

'■3.  The  third  pair  (Rfih)  •re  very  hard:  th«y  fiw  to- 
wnrdft  thf^  bu^  of  tbi?  brnin,  at  the  JuniMion  of  ih«  e«tvbrv» 
and  cerfbellum.  Only  two  uf  ibf^  tirLinclm  of  th»  ntrvo 
wm  knovn  loCtiiloti,  m.  thciupcTKirnTid  mfi^rmrmniinary'r 
theM  art!  cL>r;ectly  slrtlcU  tu  ho  diitribuicd  lu  the  ton^e, 
where  they  fomt  the  crgau  of  tuic  ;  lo  the  luusclca  of  llie 
upper  jaw,  and  tJiuM  of  the  face ;  to  tlie  fuma,  aod  root* 
oftbcu^lb. 

"4.  The  fbiirlh  pftir  (apporcnlly  the  firct  brtiKbof  Ibe 
fifUk,)  BTO  amall,  but  atill  harder  ih&b  tlie  preceding :  they 
rbc  from  the  b&tc  of  the  CfFchclLiin,  aad  paw  ihrongb  tbe 
«Ame  fommina  a«  tlie  third  poir.  They  c^  totbe  p«Ute, 
where  they  alio  miriBler  ta  ih«  mirk  oftutc. 
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[muscles  belonged  lo  the  f»amc  function,  and  must 
be  totally  distinct  from  thns«  which  connect  the 

"  6.  The  CiFib  poiT,  or  auditory,  are  olao  very  bard  ;  they 
EM  a  Lltk  bthind  the  lait,  and  go  t^  Uie  iatemat  ^Dr, 

"  6.  Tho  aixth  pair  {par  TB^ml  sr«  itill  liBider,  &Ekd  me 
fanher  biclt.  Thoy  aupply  many  branches  to  tbe  gullet, 
ttomach,  and  ritc«i«>  «nd  «Bcb  sends  b&cb.  a  r«CMrr«nt 
tutfT«  to  tho  movcks  of  the  luyniL 

"  7.  Th«  idvisnth  pair  (gloMO-phflryngcal)  nfelhehardpst 
of  oil  lh»  ncrvM  of  lie  ent^ephalcin,  and  rise  fnjiu  th«  junc- 
tiun  ofthr  *piadl  marrow  wilJi  the  c«rebtlliira  ;  they  flccom- 
pany  the  aiaiJi  piir  for  n  &hort  diKtonoe,  and  then,  Mpa* 
rating  IVtnn  tltcni.  arc  diiltibulcd  lu  iLe  tuiiyut,  whkh  lh*y 
C^dov  with  mouon.  and  to  the  muvclcB  of  the  laryax. 

'*  Galea  waj  iLnacquuinffid  with  the  olfacUity  uervcii 
though  he  ducribc*  the  bulb*  frosn  which  they  arc  (^ivcn 
off;  be  believed  tlial  iht  extff miiiea  of  the  anterior  ven- 
tridtti  of  Eho  brain  forraud  the  organ  of  imcLI. 

"  The  ganglioaic  syGtom  of  the  ^cat  sympathetic  nerve 
trot  unknowo  to  hint. 

"  Such  ifl  a  tlig^ht  outline  of  ttie  aervoua  eyEiem  aeeordin^ 
to  Ollta*  W«  have  avoided  the  minulitc,  because  they  are 
obiCote,  and  for  lh«  moKt  jpart  innceurate, 

"The  reader  ttilE  perceive  houv  Uttl^  reason  th«re  la  for 
Mr.  Adama'n  oMrrtion,  that  Galen  anticipated  Sir  C,  Bcll'a 
dUfavvsy  of  tbu  mmsiitory  and  mot^jry  nerves,  which  co;i- 
■ift«d  not  in  »aggcattng  tlii>  probability  thai  some  ncrvea 
were  distuict  for  Moution,  and  others  foi  motiun,  but  in 
abewtc^.  with  reference  to  the  eptnal  cord,  that  tite  anterior 
Goltiinni  have  cxctunvcly  the  power  of  communicaiiug 
Tootioiit  and  llw  posterior  that  of  receiving  the  imprcaBioiu 
«f  oenae^  The  divenity  of  function  ir;  the  icntatory  and 
notory  ncrvea  wes  aocribed  by  Oalcn  to  dit](;rc<n<.'o  of  tex- 
ttirVf  by  Bel]  to   ditferGncc  of  vital  proporly  :   nnd,  with  re- 
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organs  of  sense  wilh  the  oercbram  or  greater 
braiti,  and  wLicli  therofurc  tmnstuU  scDsations. 
— Sir  Cbarlcs  BctI,  the  first  perhaps  of  those 
wbo  followed  him  on  this  subject,  bad,  on  the 
contrary,  no  such  natural  guide. 

As  Erphiwd  in  Etxrly  Wttrkt. 

In  the  volume  of  the  Archives  of  Science  for 
April  1809,  the  writer  made  the  following  .state* 
menl* — "The  division  of  nervea  into  those  of 
motion  Qnd  those  of  sensation  is  absurd,  because 
all  nervei^  ure  nervej*  of  motion;  the  proper 
division  is  into  ncn'cs  of  sensation  and  nerves  of 
volition,  or  nerves  of  impressiou  and  nerves  of 
expression.  —  Now  as,  in  some  cases,  sensation 


^ni  to  ctj«  ffapectire  origin  of  tboie  two  cluavcs  of  ncTTC#, 
Giil«ii  con/ecf  Mrci,  and  kaa  wrong,  B«ll  dtmon$tratcd,  atnl 
wu  right. 

"  Trnl^  Sir  Chorlc*  and  M.  Mtigcndic  will  ba  tord^ 
QKhftBt;  for,  aOcr  thcM  pmllamcn  hti*«  b«n  cootcndirii; 
for  >omc  y«ar«  nboul  ilid  prior  right  Ka  tliia  diico^^rj,  nad 
•wt  itv  OUT  simplictty  have  cont^jvcd  Ih^  qvMl^  lo  hn 
•ettlgd  in  fnronr  of  the  f<vniicr«  in  wnlk*  C<dpii,  cthcrcd  by 
Mr.  Adam>>  and  playv  lli^  ptri  of  ibe  umpire  ia  tlie  t^le 
of  Uic  di«put«d  oyiI«f  t 

"■  jMtin^  tpvt,  Gairn  kn^w  about  ni  muctt  of  thii  mntLer 
U  Goliah  :  and  vr«  c«nnot  \\r\y  n1i«#r\'ing,  ilaat  vod«m 
«Tud[lkjn  may  be  bMirr  emjili^yrd  than  in  ftttifni|idB(  lo 
rob  <*rmtfitnpAr«ry  mrril  afiti  juat  lionoura;  nnd  ihtl  it  im  a 
poor  complimfTit  to  tlie  anctmta  to  dteas  ih«iTi  fa  botrowwl 
robea,  vhen  tboy  l<M>k  lo  mijvatic  id  their  gwn. 
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exists  without  volition,  and  as  almost  all  nerres 
arise  by  distinct  filaments,  1  am  of  opinion,  that 
wherever  a  part,  having  both  sensation  and  mo- 
tion, is  supplied  from  one  nervous  trunk,  that 
trunk  envelopes  both  a  nerve  of  sensation  and 
one  of  volition. — This  is  eonfirracd  by  nerves 
which  are  at  once  connected  with  fieusatlon  and 
TohtioD  consisting  of  fibres,  as  the  generality  of 
nencsdo;  while  nerve*  gf  mere  seiiT^alion  with- 
out vohtion  are  generally  of  an  uniform  softer 
&tnicture,  as  the  optic,  auditory,  Ac. — The  only 
[othftr]  apparent  difference  between  the  nerves 
of  seosatii-Vi  anil  lho»e  of  volition,  i»,  that  their 
motions  take  place  in  different  directions.  The 
bUer,  therefore,  may  be  said  to  resemble  the 
arteries  I  the  former^  the  veins." 

la  the  votumeof  the  same  work  for  July  1809, 
the  writer  extended  thi£  doctrine;  and  moreover 
traced  the  course  of  nervous  action  through  the 
cerebrum  or  brain. 

NoWp  Tiedemann  has  shown,  that  the  parts  of 
the  cerebral  system  which  are  the  very  first  to 
be  diaoovcrcd  in  the  human  embryo,  are  the  spi- 
nal cord,  the  oblong  proees-s  or  medullii  oblon- 
gata* the  cerebral  peduncles,  the  anterior  striated 
bodies,  the  hemispheres,  the  |xisterior  striated 
bodies,  the  four  tuberclcsi  and  the  eerebel, which 
are,  moretner,  the  longest  to  be  found  as  wc 
descend  among  the  classes  of  animali^,  in  which 
other  parts  gmduallydij^apiiear. — These,  Liiere- 
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fore,  are  ttw  original,  fundamental^  ami  mojt 
important  parts  of  the  brain. 

Nuw>  it  is  remarkable  ihaf,  thoiigb  Tiedc- 
man's  work  was  not  then  published,  these  were 
[iTircrKfly  ihe  parts  through  which,  twvnty-fivc 
year»  ago,  the  writer's  dissections  of  the  brain, 
unaided  by  any  hardening  process,  enabled  him 
to  tiacc  the  general  course  of  the  nervous  fibres 
and  ner^'otis  action,  as  will  now  be  proved  by 
quoting  the  precise  words  of  the  paper  referred 
to. 

"  The  course  of  the  actions  in  the  other 
malter,  the  medullary  [or  white],  is  precisely  the 
some  with  that  of  the  structure  itself,  as  I  have 
described  il.  For,  it  is  evident,  that  two  speeieA 
of  action  take  place  through  this  structure — one 
obviously  advancing  from  the  orgatm  of  sense 
towards  the  sensorium  commune  [lirnin],  and 
another  returning  from  the  seiisoriuiii  commune 
to  actuate  the  muscles  and  produce  locomotion. 
Now,  it  doe^  not  accord  with  the  distinctness  of 
natural  operations  to  suppose,  that  these  motions^ 
itioppositt?  dirtttliuiw,  take  place  through  one 
and  the  E«anie  Bones  of  particles.  It  is  tar  more 
accordant  with  that  distinctness,  to  suppose  that 
they  take  place  Ihroagh  different  series.  And  this 
iMfcunie'*  coniinned,  t%hen  we  ubseivethat  cinrui- 
tous  course  of  the  medullar)*  fibres  of  the  brain, 
which  in  this  Paper,  I  have  deacrilaed,  the  double 
cejumas  of  the  spinal  marrow,  which  have  never 
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tiUberto  been  traced  io  connexion  with  that 
general  course,  aiul  lh<^  double  origins,  as  ihey 
are  termed,  even  of  tbc  encephalic  nerves  [those 
of  Uie  headj,  which  I  liave  here  pointed  out. 
Nature  thus  presents  to  us  the  double  means  by 
which  this  double  operation  is  effected, 

"  But  it  may  be  questioned,  by  which  nerves, 
columns,  and  cerebral  masses,  the  action  as* 
cends  to  ihe  brain,  aud  by  which  it  descends  to 
the  muscles.  Fortunately,  here  nature  al^o  directs 
us.  Several  nerves  of  mere  sensation  [the  ol&c* 
tory,  &c.]  join  the  anterior  masses  ;  hence  they 
must  be  th4r  asci^'ndiiig:  one  nerve  [at  least — the 
internal  oculo*muBcular*]  of  mere  motion  pro* 
ceeds  from  the  posterior  masses;  hence,  they 
must  be  the  descending; — for  sensation,  as  al- 
ready siud>  mib-t  ascend  to,  and  vulitkun  niurt 
descend  from  the  scnaorium  conimune  [brain]/* 

"  Thus  Ui^rn  il  seems  to  be  proved,  that  me* 
dullary  actton  commences  in  the  organs  of 
sense ;  passefl,  in  a  general  manner,  to  the  spinal 
marrow,  by  the  anterior  fai^ciculi  fbutidlcs]  of  the 
spinal  nerves,  which  are,  ihciefurt:!,  nerves  of 
sensation,  and  the  connexions  of  which  with  the 
spinal  marrow  or  brain  must  be  termed  their 
^>mB\  or  ci^fehnXtermi/tatiofis;  ascends  through 
the    anterior   columns  of    the  Hpiual    marrow, 

*  Tbo  writer  mjght  UoMi  said  lh«  gtncruj  ocuIo-mtJBcular. 
0*e  fac*l,  4ec.  which  ponotrain  :knd  past  tkrou^h  the  kau- 
rior  miM**. 
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whicli  are,  therefore,  its  ascendiDg  columns ; 
pcua&cs  forward  through  the  inferior  fasciculi  of 
the  Dnedulla  oblongala  [oblong  process],  and 
then  through  the  crura  cerebri  [cerebral  pedun- 
cles] ;  extends  forward,  outward  and  upward 
through  the  corpora  striata  [anterior  striated  bo- 
dies] ;  and  reaches  the  hemispheres  of  the  cere- 
brum itself*  This  is  the  course  of  Us  ascent  to 
the  seosorium  commune, 

"  From  the  posterior  part  of  the  medulla  [white 
malterJofthehenuKjiIiercs,  it  returns  by  the  tha- 
lami  [posterior  striated  bodici^l,  passing  back* 
ward,  inward  and  downward;  flows  backward 
in  the  lusciculi  under  the  nates  and  testes  [four 
tubercles] ;  backward  and  upward  through  the 
procesBuscerebelliod  testes  orantcrior  peduncles 
of  cerebelhim  ;  aiid  thuji  reaches  the  medulla  of 
the  cerebellum  itself.* 

'*  From  the  ccrcbcllum,t  it  dewends  through 
the  posterior  columns  of  the  spinal   marrow. 


*  It  «  now  worUiy  cf  romtLik,  thitt  otiier  anaiomiattr  in 
tbtir  iinconn«cl«£l  and  |iaTtiLl  tracmgi  of  fibrM,  iupport  the 
ph]rtio10gtCfll  vi*w  pvea  n  iKb  jinrigTriph,  *ri  hr  an  thf 
ttniotiir^  of  th«  pam  U  concrcrncd.  —  Bttt  tlii«  a  the  sub- 
ject of  the  ttoric. 

t  Fn>m  Utftl  ptul,  1  may  now  obKTvr,  ap;>arcatl;  rct;tm- 
In^  Abrci  unite  to  forni  tlie  pa«terior  pcdundct  of  lie  ccrc- 
btfl,  wbiL-li  btfconiu  Uii;  nMtifofm  bodicj  on  th«  po«tcrioi- 
|iiLil  of  thr  oUonif  pr4Cf4»,uid  the  poaknor  cohimii*  i>r  ihc 
ftpmnt  nmrrow. 
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which  are,  therefore,  iU  deftcending  columns; 
and  expands  throiigh  the  postcnor  fasciculi  of 
dll  the  DVrv^Cfl,  whicli  arc  thercfor^f  the  nerves  of 
volition,  and  the  conDcxions  of  which  with  the 
ipinal  marrow  or  brain  must  be  termed  their 
fipinal  or  ccrcbcllic  origvij.  This  is  tlic  course 
of  iU  des<rcnt  from  the  M^tisoriuin  cominuae 
toward  the  muscular  system/' 

In  the  same  volume,  he  observed,  "  Hence  il 
is  that  these  Qcrrcs  and  almost  all  the  nerves  of 
the  body,  hjive  filam^^iit^i  of  ^i^ceLtdiug  and  fila* 
meats  of  descending  impression — are  at  once 
nerves  offcnsatioii  and  nerves  of  locomotion/' 

It  is  here  not  a  littie  curious  to  observe,  that 
the  sucecsfiire  gmwth  of  thi'.se  ovigiu^l,  fnuda* 
menul,  and  moa^t  important  purta  conforms  with 
the  coiirae  of  action  here  pointed  out. 

Tiedemann  observe*,  "  that  the  hemispheres 
in  the  foetus,  a&well  aA  in  animals,  aredevelopeil 
laterally  and  from  before  backward ;  that  ihey  ex- 
tend fluceeafuvely  in  the  latter  of  these  directions, 
over  the  anterior  striated  bodies,  posterior  stri- 
ated bodies,  four  tubercles,  and  at  length  over 
the  cerebel;  that  these  portions  of  the  brain 
become  gradually  more  elevated,  and  more  coti- 
rex;"  &c-~p,  237, 

These  doctrine*,  the  writer  muM  observe, 
were  not  hypotlietically  sugj^e^ted,  but  were 
founded  on  dissection  and  actual  observation. 
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conducted  first  at  London  dunngfsomc  of  the 
first  years  of  ibe  present  century,  and  afterwards 
at  Edioburgh.  during  the  years  1807  and  1808. 
And,  it  should  be  added  that,  durnig  the  two 
latter  years,  and  m  theae  very  dissections,  his 
able  a^^i^tant  was  Mr.  JnUn  LWrs,  then  ttie 
apprentice  of  Mr.  John  Bell,  subsequently  lec- 
turer on  anatomy,  and  now  professor  of  Surgery 
to  tbe  College  of  Surgcona  at  Edinburgh. 

In  a  letter  now  before  the  writer,  dated  10, 
May,  1834,  Professor  l-izarsaccordJni;lyfcay«,  "I 
di»t'mctiy  recollect,  that  it  Wt%s  in  1807  that  you 
commenced  your  dissections  of  the  brain,  where* 
ill  I  a&sisted  you,  and  I  am  glad  to  learn  that 
you  have  been  repeating  them/'  &c. 

In  another  letter,  dated  28,  May,  i834,  PrcH 
fessor  Lizars,  after  ag^in  stating  ISO?  to  be  tbe 
year  in  which  he  assisted  the  writer  in  bis  dig*- 
sections  of  the  brain,  adds  "  You  delivered  their 
resulla  in  your  Lectures  on  Anatomy  ai>d  Phy- 
siology, and  published  them  in  tbe  Volume  for 
July,  I80lt,  of  the  Archives  of  Universal  Science, 
[i/te  vo!urac  a/rvat/y  tjuoted  iu  png*^*  30,  52,  ^T. 
in  proof  oj'  mdisyutabk  pricriiy  on  this  suijtct']. 
Since  then  I  publicly  taught  the  same  in  my 
lectures  on  Anatomy,  until  Ifi^O,  when  I  relin* 
quifibcil  the  tt'aching  of  that  science,  and  ^vas 
appointed  Professor  of  Surgery  to  the  Royal 
College  of  Surgeons." 


biB  c>  bell's  use  or  this  is  181 1.     d7 

aim  c*  iuj,L  ix  1S1L 

It  js  evident,  Umt  whatever  ment  belongs  to 
the  preceding  utiservatioos  muy  beclaiuied  under 
OQC  or  other  of  the  following  heads — Ut,  the 
ascri|ilioii  ofdistinrf  fLiiiclimi!^  to  i^tjually  dis-* 
tinct  parts,  which  ta  the  passage  previously 
quoted.  Sir  C.  Bcrll  sliuws  was  not  done  by  the 
aneients, — and  2iid)y»  the  precise  accuracy  of 
that  ftAcriptJon. 

Under  sueh  circurnstances^  it  certainly  would 
have  hecn  honourable  if  Sir  C.  Bell^  who  fol- 
lowed the  writer  in  the  fir^t  re«[iect,  had  said— 
Though  the  ancients  failed  in  that  respect,  yet 
a  modem  writer,  Mr.  Walker,  reasoning  on  dis- 
«ect]OD»  and  actual  observalion,  tlid,  two  years 
ago,  ascribe  isensation  and  volition  to  distinct 
spinal  nerves  and  columns — sensation  to  the 
anterior,  and  voliiioa  to  the  posterior. 

Sir  C.  Bell  could  then  have  added  —  I  also, 
two  years  after  Mr,  Walker's  publication^  infer 
"that  the  anterior  and  posterior  roots  of  the 
ftpinal  nerves  have  different  functions;  but  1 
suppose  that  upon  the  anterior  root  both  acuBa- 
tJOD  and  motion  depend,  while  the  posterior 
root  is  an  unconscious  nerve  which  may  con- 
trol the  growth  and  sympathies  of  parts." 

This  last  portion  within  inverted  commas — 
not  the  fair  conee&sion  which  precedes  it— the 
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writer  quotes  as  oc^arly  a^  po«§ible  from  Mr. 
Mayors  representation  of  Sir  C,  BcU's  pamph- 
let which,  it  is  now  said,  wa-i  printed  (not  pub- 
Iisbed)iii  J81I. 


Firtt  dntfi  hUujmA  fo  Sir  C.  JJfifi't  PnmjJUtt,  and 
ObsfTttiliojii  rjftUd  hy  U. 

It  J5  not  a  little  curiouA,  however,  that  Mr* 
Shaw,  in  the  Medico  Chirurgical  TntDsactions, 
vDlunie  xii.  part  1,  page  \A^,  siiould  expre?^y 
have  ^aid,  *'Sir  C  Bell's  short  essay  on  the 
Anittomy  of  the  Brain  was  printed  in  1809."— 
This  date  was  repeated  in  Papers^  Reviews, 
Pamphlets,  &c.;  and  Sir  C.  Bell,  who  must 
hav«  perused  every  one  of  these,  was  pleased 
never  toeorreL-t  thi»  date,  so  far  a*  the  writer  can 
discover,  uniil  the  publication  of  bis  work  en- 
titled "The  Nervous  System."  in  1830! 

The  reason  of  lliis  may  afterwards  appear,^ 
It  certainly  had  the  etfect^unncce^anly  indeed, 
of  preventing  the  present  writer  from  advancing 
bis  claims  at  an  curlier  period. 

At  the  period  when  this  pretension  was  not 
withdrawn  by  Sir  C.  Bell,  the  writer  was  forced 
to  observe,  that,  in  1803  and  1809,  he  was  in 
friendly  intercourse  with  Mr.  John  Bell,  tbc 
brotlicr  of  Sir  CharU^s;  that  the  partner  of  that 
gentleman^  Mr.  Albn,  author  of  various  sur;^- 
cal  work^  attended  bis  lectures;  that  all  lh« 
apprentice*  or  pupils  of  Mr.  John  Bell  did  the 
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raffle;  that  through  tht^  connections,  it  seemed 
not  improbable,  that  Sir  C  Bell  had  heard  of 
his  doctrine  crcn  before  the  tiine  of  its  publtca- 
tkin;  that  the  rei^ultwAs — Sir  C-  BelJ's  pamph* 
let,  without  date  of  month  or  even  of  year  I  which, 
thougfa  printed,  was  never  published!!  and 
which  wai;,  therefore,  well  calculated  to  be  un> 
known  to  all  fi'om  whom  he  might  think  it  pru- 
dent to  conceal  itil!  while,  at  tlie  same  time^ 
the  period  of  its  being  printed  might  ut  any 
future  time  be  stated  as  a  ground  for  claiming 
the  doctrine  it  meddled  with  and  mutilated!!!! 
that  meanwhile  the  writer^  in  friendly  intcr- 
couT9e  with  the  brother  of  Sir  C.  Bell,  in  inti* 
mac}'  with  ht»  partner,  and  daily  surrounded  by 
his  apprentices  and  pupils,  did  not  only  print 
but  piiblifihhis  work,  with  the  date  of  yL'ttr,  and 
CTcn  of  month  attached  to  it;  and  that  he  lefl 
this  to  the  reflexion  of  every  majity,  t^andid,  and 
honourable  reader. 

He  was  forced  further  to  remark  that  it  might 
perhaps  be  said,  that,  being  in  <iome  degree 
fav«>iired  with  the  Iriendship  of  Mr.  John  Bell, 
that  gentleman  might  as  readily  have  mentioned 
to  the  writer  this  doctrine  sw  a  discovery  of  his 
brother's,  as  the  writer  might  have  mentioned 
it  to  him  as  one  of  his  own;  that  the  atalement^ 
however,  of  two  or  three  circumstajices  would 
not  only  clear  up  this  point,  but  lead  to  some 
other  conclusions;  tliat~Ut,  The  writer,  arnidfit 
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Sir  C.  Beira  relatives  and  friends,  vpcnly  pub* 
tishcd  the  discovery  as  his  own,  early  id  April 
1809;  while  Sir  C.  Bell  (as  Le  says)  prhateiy 
/ariirW  a  pamphlet  having  nomc  relation  to  the 
subject,  but  nevijr  published  it^  some  time  in 
the  fiame  year ;  that— 2clly,  The  M'riler  claimed 
nothing: in  common  wiih  SirC,  Beir&  pamphlet; 
he  had  from  tku  fin^t  asserted  a  doctrine  iu  every 
respect  di^crent,  to  whicli  he  bad  invarm(>ly 
adhered;  while  Sir  C  Bell  had  i^howu  his  real 
want  of  philosophical  data  by  shifting  his  ground, 
and  bis  followers  were  more  or  les3  approximat- 
ing the  original  doctrines  of  the  present  writer; 
that — 3rdly,  Sir  C.  Bell  s  pamphlet  did  not  eon- 
tun  either  the  facts  or  the  doctrine  in  questioOr 
but  only  felt  its  way  by  cautiously  venturing 
some  remarks  on  the  anterior  nerves;  and  that 
— 4tbly>  It  was  only  beeauiie  his  ^ub^cqueut 
procedure,  ten  years  afterwards,  namely*  ia 
1621  or  later,  in  preleiiding  to  have  Mfu  uri- 
giu&tcd  another  doctrine,  amounting,  even  then, 
only  to  the  a&cribing  of  distinct  functions  to  dis- 
tinct pam,  but  ascnbing  them  untnily,  and 
theU  twelve  years  after  the  present  writer  had 
not  only  ascribed  distinct  functions  to  distinct 
parts,  but  a>scril)ed  them  truly, — it  was  becauMS 
this  absurd  pretence  showed  his  unfair  inten- 
tions, that  the  pamphlet  was  at  all  alluded  (o  by 
the  present  writer,  in  order  to  expose  the  scheme 
to  merited  icprobation. 
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t>9tr  laoti-  diiiyivcd  r»  Sir  C-  BviVt  Pomphht,  and 
ObMrrnlt^uii  o*  its  tontmtt^ 

In  hUwork,  howc\rr.  entitled  "The  Nerv- 
ous Sy»tein,*'  puWiahed  in  1S30,  Sir  C,  Bell, 
formally  and  repeatedly  abandons  all  claim  to 
that  date.  In  \mgc  14,  he  ways—"  I  iiriiilt?d  a 
little  work  in  18)  I,  which  I  entitled  '  An  Idea 
ofa  New  Anatomy  of  the  Brain,  submitted  for 
obscrvaticD  of  the  Authors  Friends,'"  And 
»gain»  p3ige2],he  says — "The  '  Idea  of  a  New 
Anatomy  of  the  Brain,'  ^c*  was  published 
[prinlL-d  it  should  be]  in  181 1/' 

The  writer,  thcrefore>  will  now  proceed  to 
qu4)te,  fmm  Sir C,  Bella  pj^mjihlet,  the  panstige^i 
which  give  such  a  view  of  tis  doctrine  as  he 
prCKCDtit;  and  —  indistinct  and  inconclusjve  as 
it  i«,  BS  to  the  functions  of  these  parts,— and 
completely  cfinlradicted  as,  in  that  re*»pect,  it 
has  subsequently  been  by  liimeelf,  — the  reader 
ctn  eaJ^ily  compare  it  with  the  f^T  more  extcn- 
siTC  doctrine  delivered  by  the  writer  two  years 
before,  and  quoted  in  the  preceding  page^. 

Page  21,  he  says — *^  I  took  this  view  of  the 
Aubject.  The  medulla  spinali-s  has  a  central 
division,  and  also  a  distinction  into  anterior  and 
posterior  &i»ciculi,  corre^^pondiug  with  the  an- 
terior and  posterior  portions  of  the  brain.  Fur- 
ther, wc  can  trace  down  the  crura  of  the  cere- 
bniuk  into  tlic  anterior  fasciculus  of  the  spinal 
marrow,  and  the  crura  of  the  cei^bellum  into 
Uie  posterior  fasciculus." 
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Let  this  misemble  nibbling  bo  compared  vrith 
ihe  3rt!  and  fith  paragraphs  above  quoted  from 
the  writer's  Paper  of  July  180Dp  aad  its  little 
travesty  will  be  obvious* 

But  Sir  C-  Bell  proceeds— "I  thought  that 
here  I  might  bare  an  opportunity  of  toacbing 
the  cerebellum,  as  it  werc^  through  the  posterior 
portion  of  the  spinal  marrovr,  and  the  cerebmm 
by   the  anterior  poitton.     To  this  end,  1  made 
cxperimaits!  which,  though  they  were  not  con* 
elusive,  encouraged  me  in  the  view  I  had  taken." 
This  is  mere  affectation  about  touching,  ftc, 
and  nonsense  about  experimenlK.      11iey  will 
be  found  in  the  sequel  to  be  good  for  nothing — 
even  according  to  Sir  C.  BdlTs  owa  confession! 
"  I  found,  he  proceedfi,  that  injury  dune  to  the 
anterior  portion  of  Uie  spina!  marrow,  convulsed 
the  animal  more  certainly  than  injury  done  to 
the  posterior  portion ;  but  IfoumiUdi^iaiUtontake 
thccJepchrnc/U  ti^ithout  mjarhig  both  portiowH! 

"  Next,  couflidering  that  the  spinal  nervei 
have  a  double  root,  and  being  of  opinion  that  the 
properties  of  tlie  nerves  are  derived  from  their 
connexions  with  the  parU;  of  the  brain,  1  thought 
tliat  I  had  an  opportunity  of  putting  my  opinion 
to  the  tc»t  of  experiment/'  &c. 

Let  tliU  also,  as  to  double  rooU,  be  compared 
with  the  preceding  extract  trom  tfae  writera 
Paper  of  July  l^OO,  and  it  will  be  seen  that  tlie 
whole  was  before  Sir  C,  Boll ;   and  aa  to  the 
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further  "experiment,"  Sir  C.  Dell  himself  is  af- 
terwards  compelled  to  acknowled^  iu  worth-* 

"  On  laying  bire/'  proceeds  Sir  C.BelU  "  the 
roots  of  the  spiDal  nerves,  I  foitnd  that  I  could 
cut  across  ihc  posterior  faJiciculus  of  ncrrofi, 
which  took  its  ohgin  from  the  posterior  jwrticn 
of  the  spiaal  manow  without  convulsing  the  mus* 
clcsofthc  back;  butthiton  tuuchiug  thcfiQterior 
fasciculus  with  the  point  of  the  knife,  the  muscles 
of  the  back  were  immediately  convulsed." 

S'u'C.  Bell  knew  not  why  these  muiioles  were 
coDvulfied,  as  will  soon  be  made  evident. 

'*  Such,"  he  proceeds,  "  were  uiy  reas<uis  for 
coocludiug  that  the  cerebrum  and  the  cerebel- 
lum were  parts  dii^tiuel  in  fuaction,  and  that 
evenr  nerve  possessing  a  double  function  ob- 
tained that  by  having  a  double  root.  1  now  saw 
the  mcaniDg  of  the  double  connexion  of  the 
oenes  witli  Uic  spinal  marrow,"  &c. 

All  this  is  tog^ve  the  air  of  experiment  (after- 
wards granted  to  be  useless,  by  Sir  C.  Bell 
hioDAcIO  *o  what  tlic  present  writer  had,  two 
years  before,  fluted  from  dlsKectto[t  unti  ubsi*rva- 
tion. — It  will  in  the  end  bo  seen  which  wa^  most 
accurate.  Indeed,  SirC.  Bt'll  abandons  the  onef 
AOd  erery  anatomist  now  confirms  the  other ! 

As  lo  the  ftmctii>ns  of  these  jjarts:^- 

Pagc2G,  Sir  C.  Bell  says,  "  The  nerves  proceed- 
ing  from  the  eras  Chkkjielli  go  every  where 
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(Id  tteming  union  with  tliose  from  the  Cms 
Cerebri);  they  uoile  the  body  together^  and 
contf'oul  the  tictior/s  of  the  bodili/  /ramc;*  and 
tspecialiy  govern  ihc  cpcraUon  of  the  vUccra  ne- 
ctssur^  to  the  coriliima/ice  of  H/e,^* 

It  will  in  the  following  work  be  shown,  as  it 
was  iu  tbt*  prccctliuK  <;xtmctfi  from  the  writer's 
Paper  of  July.  IbOD,  that  precisely  ihc  reverse 
IB  true,  and  that  the  crreM  has  little  or  no  direet 
connexion  with  the  fimctions  of  Ji/cl 

Page27,hesay8* — "ThecEitEBHUHlcousider 
as  tlie  grand  organ  by  which  the  mind  isimited  to 
the  body.  Into  it,  all  the  nerves  from  the  ex- 
ternal orgona  of  the  set,scd  enter;  and/rcmt  it  alt 
the  ncrt^ta li'hkh  arc  agtiU-H  trftht  wha.  ptus  Cfd" 

It  will  also,  in  the  following  w*ork^  be  ahowo. 
as  it  was  in  the  prect^ding  extracts,  that  precise- 
ly the  reverse  is  true»  and  that  the  cerebrum  bos 
QO  direct  connexion  with  the  wili! 

The  following  ia  Mr,  Mayos  account  of  this 
pamphlet  and  its  cont<mts.  ''Mr.  Bell  had 
made  experiments  upon  the  spinal  ncrt'cs,  some 
ucu'iiikt  of  which  had  l>eeii  printed  and  circu* 
lated  among  his  frieude,  as  well  as  delivered  in 
his  Lectures.     The  following  is  an  extract  from 

*  Ptge  36,  bo  ealla  lbe«e  "  the  tctrti  op«ndian»  of  the 
hodUyfrartu ,"--*'  Tkcaecret  eptrations cf  tit<  MtlyJ^m4t 
(uid  tbc  connexions  which  unite  the  puu  ofUic  body  into  ft 
tytttm^art  through  Iht  ctrctMlitwt  and  n^rvo*  ;>roce^tog 
ftom  it" 
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thm  account :  '  On  hying  bare  the  roote  of  the 
ztpinal  aerves/  observes  Mr.  Bell,  *  I  found  thai 
1  could  cut  acro3^s  the  posterior  foscicjlus  of 
nerves,  which  touk  il>  origin  fmni  the  pustcrioi' 
portion  of  the  spinal  marrow,  without  convulsing 
the  mu^les  of  the  l>»ek ;  but  that  on  touching 
the  anterior  fEisctculus  with  the  point  of  the 
knife,  the  muscles  of  the  back  were  immeitiately 
convulj^.'  Mr,  Bell  was  carried  by  the^c  ex- 
periments very  near  to  the  trtuh,  but  lie  fatled 
at  that  time  to  a^ecrtain  it:  he  inferred  from  his 
experiments,  iiideecl,  that  the  nntmor  and  poH- 
terior  roots  of  the  spinal  nen'e»  have  dilTcrcnt 
functions,  but  in  the  nature  of  their  finictTOiiK  he 
was  mistaken.  Upon  the  anhrior  vocU  he  xup- 
poseit  iwth  ^rn3tttifal  awl  moiion  to  dcprmi:  the  pat* 
tcri&r  rwH,  he  considertd  an  unconscious  wrte, 
which  might  controul  the  growth  and  sym- 
]iathie3  of  part».  Before  Mr.  Bell  published 
any  other  account  of  the  function);  of  thejst; 
nervcfi,  Magendic  had  given  to  the  world  the 
true  thvory  of  their  uses;" — which,  however. 
be  baa  since  modified ! 

But  il  ift  right  that  the  reader  should  nee  the 
statement  of  M.  Magendie  hin^sclf. 

"  Avantde  terminer  eel  article,  je  <luis  donner 
quelqucd  ^clairciftsemcnA  sur  la  nouvcaut*  dea 
risullats  que  j'ai  annonc^. 

"  Quand  J'ai  £cnt  la  note  contenue  diinn  le 
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numfiro  prfeMent^  je  croyais  ?tre  !e  premier  qui 
4ut  song£  k  coiiper  les  racines  des  nerfi*  spi- 
oaux;  mais  je  fiis  bientot  d^lromp^  par  un  petit 
£crit  de  M.  Scbaw,  que  ce  jeune  et  laboheux 
m^decin  eul  la  complaisance  de  m'envoyer  dis 
qu'ileut  re^'u  le  Dum^rode  nion  jourDal.  11  e«t 
dit  daos  cel^rit  que  M^CIi.  Bell  avail  Taitcette 
seciion  ii  y  a  treize  ana,  et  qu  il  avait  reconna 
que  la  section  des  racines  post^rieurcs  nVm- 
ptehatt  pas  Ice  znouvemeDfi  do  continucr.  M. 
Schaw  ajoute  qitc  M.  Oh.  Bell  avait  consign^ 
ce  r&ultot  dans  une  petite  biochure  imprim^ 
fleiilement  pour  ses  amis,  maift  noii  pour  la  pub- 
licalion.  J'ai  aussitftt  demand^  zt  M.  Schaw 
qu'il  Toui&t  bicn  m  cnvoycr,  a'il  itait  possible, 
la  brochure  de  M.  Ch.  Bell,  afin  que  jc  lui 
rendi&He  loute  la  justice  qui  lui  s^erait  due. 
Peo  de  jours  apr^s  je  I'ai  re^ue  de  M. 
Schaw. 

"  Ccttc  brochure  a  pour  tilrc; 

"  Idea  of  a  New  Anatomy  of  the  Brain  sub* 
mitted  for  the  ObBcrvatioDs  of  his  Friends  by 
Ch.  Belt,  F.A.S.E,  KlleeMtrJ^-curieuheetL  ce 
qu'on  y  remarquc  le  germe  des  n^entes  Ai- 
couvertes  de  I'auleur  »xit  Ic  svsi^mc  iicrvcux. 
A  la  page  22  on  trouve  Ic  passage  indiqu^  par 
Schaw;  jc  le  tranflcris  en  enlier: 

"  Next  coDsidering  tliat  the  ftptnal  nerres 
hare  «  double  root,  and  being  of  opmiun  thai 
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the  properties  of  the  ncrvos  arc  derived  from 
tbeir  connections  willi  the  [>aftA  of  the  brain,  I 
thought  that  I  had  an  opportunity  of  putting  my 
opinion  tu  tlie  test  of  experiment,  if  dilferLnl 
endowments  were  in  the  KQinc  cord,  and  held 
by  the  !«ame  Rhealh.  On  Ikying  bare  the  rootA 
of  the  spinal  nerves,  I  found  that  1  could  cut 
across  ttrt:  fajSLtculus  of  nerves,  wliich  took  ilJ* 
origin  from  the  posterior  portion  of  the  spinal 
marrow,  with<iut  convubing  tht?  muscles  of  the 
back;  but  on  touching  the  anterior  fasciculus 
with  the  |>oint  of  the  knifu,  the  iTiu^cle!<^  of  the 
back  were  immediately  convulsed. 

*'  Oil  voil  par  celte  citation  d*un  otivrage  que 
je  oe  pouvotB  connaitre,  pui^qu'il  n'a  point  ^t£ 
public,  que  M,  BcU,  conduit  par  ses  iiigenieii«es 
id^  fiur  )e  sy&t^mc  nerveuic,  a  ^t^  bien  pxH 
de  decouvrir  le-s  foiictinaeK  duit  rnrinesApinalea; 
toutefois  le  fait  que  les  ant^rieures  etont  de^tin^s 
ail  mouvenicnt,  tandis  que  les  popit^hcuTv;^  ap* 
partieoncnt  plus  particuli^rement  au  sentiment^ 
pai^Uluiavnir^happ^;  cVj<t  duitc  ^  avoir^tabli 
cc  fait  d'une  roani^re  positive  que  je  dois  borner 
loeft  pr^tenlionft/' 

Such  is  M.  Magendies  atatemeni,  from  \ih 
"  Ex|>6riences  8Lir  lc$  Fonctions  des  Racines 
des  Nerffi  qui  naisscnt  dc  la  moello  ^pmi^re," 
Aiid,  nx  Sir  C.  Bell,  in  1611,  a&crjbed  both 
jtensation  and  volition  to  the  anterior   root?, 
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it  would  appear  that  M.  Magondic  preceded 
him  fverj  hi  cm^rmig  tlUtiMi  fUHciiom  to  dis- 
tinct part^. 

As  thiii  Paper  of  M,  Magendie  was  published 
in  1822,  and  Mr,  Shaw  th<:n  claimed  a  prece- 
dence of  thirteen  years  for  Sir  C.  Bell,  it  is 
CTident  that  Mr.  Shaw,  as  usual,  ;i&cribed  to  the 
very  pamphlet,  now  acknowledged  by  Sir  C, 
Bell  himself  to  have  bcc^n  published  in  1811, 
the  date  of  1809! 

Sir  C  Bcir»  thuR  sLppoSLDg  both  scnfiatioD 
and  motion  to  depend  on  the  anterior  roots, 
and  that  ttic  posterior  were  unconscious  (those 
to  which  he  now  ascribes  all  sensibility!) — so 
narrow  and  erroneous  a  view  as  thi^,  is  scarcely 
deserving^  of  notice, — even  when  compared  with 
the  subsequent  extension  of  his  own  view:^, 
which  involve  the  columns  of  ihe  spinal  chord 
as  well  as  the  mere  rooU  of  its  nerves,  and  as- 
sign a  diBtinet  function  to  each;— and  still  Ices 
U  it  deserving  of  notice  when  compared  with 
the  writer's,  two  years  previously  published* 
and  involving  not  only  the  roots  of  the  ncrrca  of 
one  column,  but  those  of  both,*--the  columns 
thenisvlvvs, — tJie  progrejvs  of  tl^e  anterior  through 
the  bnuD* — their  return  through  the  cerebel, — 
their  descent  to  join  the  posterior, — and  their 
completion  of  the  chain  of  nervous  circulation — 
a  circulation  as  mutJi  more  importaut  than  that 
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of  the  blood,  as  the  intellectual  is  more  import-           ^H 

ant  than  the  TA>irular  system.                                                1 

The  writer  may  now,  by  contrasting  a  few                | 

par^raphA,  poiat  out 

^ 

Somf  ether  ttrMng  Af^^jrimatu^ni,  even  in  tkisjirtt                     ^^M 

trtfiing  w^rk.                                                      ^^| 

la    Ardiiwft  of  Science, 

Two  year*  alWrwanl*,  Sir             ^^M 

Vol  n,  for  April  Ifl09,  pajc 

Cm  Bc1I>  iu  pogG  6  of  bi»  pum-              ^^| 

IT9,    liw    »iifirr   brieflj    bul 

phli:!,  wiyH— ^'  Tlic  viiivr  ivbich                ^^| 

dcul;  paM  —  "  Wticnrcr  4 

1  hnvc  to  pre»ent»  vill .  -  .  do              ^^| 

|ttrt,    hiring   both  •cnvaifon 

nway  the  ditKculty  ofcono^r*              ^^M 

ftad  Boiioo.  IB  >upp1jt<l  from 

iji^  boiv  fl^uMtJOa  ftii'l  volitjoii              ^^1 

one  ntrrotit  uunk,  (bat  trunk 

should  be  ihc  opentiou  of  tht            ^^M 

^^ft    csTclopctf  both  a  acrre  of  ten- 

satno  ncrtc  at  tlic  nunc  mO'              ^^M 

^^B    MtioQ  fend  OOD  of  volition." 

^H 

1                Id  paS9 100,  (iic  vriter  Mfi 

SirC.  Hcllf  in  pnjEic  1^,10^1               ^^M 

^^L    ^^'  A«v  10  tb«  inferior  cla«»«f* 

— "  Tho  corebrum.  the  anU-            ^^| 

^^P   ^  Tftoe  ftdTVKc*,  the  coic- 

rioi  ];:raiid  division,  and  tho  ct'              ^^1 

^^1    btOam  tnifianoly  re««4c«,  tnd 

retwltiimp  il^e  povierfof  (^ruikd                      1 

^^V    bolk  «n  gncfgJIj  ujfttrateJ 

diviaioa,  have  tlvfhf  and  indi*                      1 

^^^    yj^va  fAtf  e«r*6rvM  ftlAer  6y 

rtct  tonnexion.'*                                            | 

t           ■»w>>ni  w»,  fT  fry  ftgwy  pfa  f  f <  /' 

J 

^^H         Th«pTt**at«TxUt'lhrrG«Aya 

Sif  C.  B(-LI,hi  pagoSO,  iftja              ^^| 

^^M     — "  Mao  hu  the  gr«Atett  cnc* 

^"  )n  tlic  laltJ>r  [brutes],  lh«              ^H 

^^1    tinim,  rompMrod  viih  hiHocn;- 

cenrbium    ii    much    imnllRti              ^^M 

^^P    brilunit  "tA  hd&  tiki-wiftu  nwif 

having  noiliiu^  of  the  rvblire                  1 

^^^    ttf  iKteil^ri,  ihomghnot  mtrnt 

inei£oitudc     and     iin|jorUuctf 

^^      ^^dCOMNtfwn." 

which  iu  luau  it  bests  to  the 

^H 

cthor  pan*  of  the  ncrrout  9f%- 

^H 

Ictn;  sJ^nifyiTig  that  the  oero- 

^H 

hnita  ifl  tho  acai  oJiht>9t  ^sa- 

^H 

lifitfi  tf  mind   whtch  cfiftin- 

p 

gnttk  man." 

70  PREFACE. 

The  proKDt  writer  there  tajfB  Sir  C>  Bell,  in  page26,  Hyi 

— ''ThetaferloiaDimals,  how'  — "la  all  aoimals  baving;   a 

erer  defective  in  iotellectj  poB-  nervous   sjMem,  the  cerebel- 

seu  motion ;  and  in  almoatall  lum  is  apparent,  even  thoagh 

of  them  that  have  aoy  vUible  there  be  no  cerebnim." 
nerrous  system,  &  cerebellunit 
its  organ  exlsta/* 

In  each  of  these  pairs  of  paragraphs,  there  ia 
a  striking  resemblance.  In  the  train  of  thought 
which  the  series  of  each  writer  presents,  the  re- 
semblance is  more  striking  stilL  But  the  most 
striking  resemblance  is  in  the  last  paragraph  of 
each,  because  it  involves  a^new  analogy- 

If^  however,  these  parallels  be  striking  nota, 
how  much  more  would  they  have  seemed  tkree-and- 
twenty  years  ago,  when  no  third  person  was  in  the 
habit  of  faking  such  views, — but  when,  also,  the 
secret  production  of  Sir  C.  BelP-s. pamphlet  pre- 
vented the  writer  from  knowing  that  even  a  second 
person  was  profiting  by  his  opinions! 

]NV£ft»10N  OF  THE  VRITER's  DISCOVERT  BY  fllft  C.  SELL 

IN   1821  OR  1822." 

Sir  C,  Bell  afterwards  abandoned  this  doc- 
trine, and  precisely  inverted  the  doctrine  of  the 

*  On  again  glancing  at  Sir  C.  Bell's  Papera  to  the  Royal 
Society  in  1821  and  1822,  it  appears  that  the  writer  should 
not  give  bim  credit  for  thia  inversioD^  till  the  publication  of 
his  "  Exposition," pre6xed  to  their  republication,  in  1824. — 
It  may  perhaps  be  said  to  have  been  indicaUd  irt  thePapera 
of  1821  and  1822,  so  that  it  was  not  difficult  for  any  one  to 
make  the  additional  step. 
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present  writer— making  the  atiterior  nerves  thoso 
otvuiiikrrtf  and  ihi:  pojieritn-  lliosw?  ot  tcmathn. 

It  IB  rcm&rkable,  however,  thnt,  among  other 
writers,  returning  more  or  less  tu  tlic  (Icctritie 
of  the  present  writer,  which  lias  never  vuried. 
Hellingrri  u^i^i-rls,  tluil  tkt*  ruols  which  take 
their  origm  id  the  pmtcrior  columns  do  convey 
impresftlons  thnt  excite  miiscuiar  loirtniitiori, 
and  govern  muscles  of  extension!  while  Schoepf 
»3<d«rt»p  that  thu  posterior  columns  and  nerves 
ik3  well  as  the  onterior,  arc  subfiervient  to  voturi' 
tarymtiion  .'/  and  finally  Magendie  asserU,  thai, 
when  the  anterior  roots  are  irritated,  appear-* 
»ncei<  of  Jirrtxi/tiliti/  aie  caused,  and  when  the 
posterior  roots  dite  irritated,  ^nuscuhr  contractions 
are  id  some  meaaiire  caut^edM! — The  error 
which  thcfio  fitatements  involve  shall  aAcr^^ards 
be  made  evident :  thbir  approximation  to  those 
of  the  writer  is  the  abject  of  the  present  notice. 

The  writer  has  already  stated,  that  wliatever 
merit  belongs  to  his  observationB  may  be  classed 
under  une  or  uther  of  the  following  beads — 
Iftt,  priority  in  the  ascription  of  diatincl  func- 
tiocs  to  efiualty  distinct  [wrlSi^— and  2d!y,  the 
precise  accuracy  of  Uiat  ascription. 

i>t#r«A('  0/  TuM  tttn  £rfw(ffn  */(c  Wriitr't  last  Hfpctiliim 
^fkU  D<Ktrint,  and  iit  invershn.  Itf  Sir  C,  Hrli  UHii  otkert. 

Now,  as  to  the  fxvH  even  of  these  iieads^  it  is 
fitill  more  remarkable  tban  all  the  author  hoa  yet 
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gtateO,  llial,  long  Ijerore  Sir  C.  Bell  hail  billowed 
the  writer  even  in  ascnbiiig  disdnct  functions — 
sensation  aiicl  volilioD,  to  distinct  columns  and 
ucrvoft  [be  appears  first  to  have  done  so  in  hU 
Papers  to  tlie  Royul  Society  in  1821  and  lf!22, 
or  rather  in  the  Exposition  prefixed  to  them  io 
1824),  tht'  present  writer  had  rejieated  his  pre- 
vioLie  doctrines  in  several  Numbers  of  Dr.Thom* 
son  ft  "Annais  of  Philo.'iojihy/'  for  1815,  in  con- 
sequence of  a  dispute  on  the  subject  with  the 
Intc  Dr.  Leach  of  the  British  Museum. — Thus  it 
was  not  tilt  at  IcaHt  8ix  years  after  tbi»  last  re- 
petition of  tlic  present  writer's  doctrine,  that  Sir 
C  Uell  ventured  to  follow  him  even  in  oscribiag 
distinct  functions— i&en&ation  and  volition,  to  dii* 
tjnct  columns  and  nen^esl 

A%  to  Mfigeiidic,  bis  experiments  were  not 
published  till  July  or  Au^^imt  182S  ;  and  as  they 
Mtrc  then  published  only  in  the  form  of  a  very 
short  notice,  it  h  presumed  that  they  had  been 
but  recently  performed.  In  1822  or  1823,  Ma- 
gcndie  thouglit  he  found,  that  no  psiin  was  caused 
by  irritating  the  surface  of  the  spinal  cord  be* 
tween  the  anteriur  rcxjts  of  the  nerves  of  each 
side,  but  that  the  muj^lc^  supplied  by  them 
were  tlirown  into  violent  contruction;  and,  OD 
the  contrary,  that  acute  pain  was  caused  by  irri- 
tating the  pusteriur  culuntnit  of  the  Kpine  betwetm 
the  i>iiSlcnor  roots  of  the  ncnea*  He  doca  not, 
however,  then  Kay  whether  or  not,  in  the  latter 
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case,  he  fomid  any  contraction  to  be  caus^ 
ID  the  mosclc^  »uppti<jcl  by  these  nenes ;  and 
he  ba»  8ince,  at  least  modified  these  views, 

Aa  to  M.  Magendi^,  a  few  additional  %%ord8 
are  required.  He  would  appear  to  have  cleverly 
anticipated  Sir  C  Bell  just  before  he  had  con- 
cltided^  as  he  would  speedily^  that  ^etisatioii 
and  rolition  belonged  to  diETercnt  columns. 
Evea  DOW  lie  ^cems  to  conlempbte  further 
u|)cmtio«is  of  the  same  kiml :  he  tells  m  that  he 
has  been  "  engaged  uL  intervuU,  \n  vx\Knuicni» 
on  the  use  of  the  different  pens  of  tlie  braia^ 
and  will  malce  known  the  results,  as  lioon  at 
they  appear  worthy  of  public  notice."  It  was 
undi:r  a  ^iunlar  )irovi?tioii  {'*  noux  uouk  oL-cu[jQns 
depuis  quelque  temps  d'exp<^rienecd  directed  sur 
ce  |ioint/'  &e.}  that  he  thought  he  was  snalch- 
ing  aoracthing  good  from  Sit  C.  Bell  when  be 
admlly  apprupruilvd  und  improved  liis  remarks 
oa  the  j4[H»al  nerves,  not  knowing  the  precise 
history  of  tliese  discoveries.  But  both  M.  Ma* 
gendic  atnl  Sir  C.  fielt  must  learn  that  printed 
dale*,  where  victual  piiljlic:itiun  is  jiroved  by 
ample  living  eridence,  will  always  constitute  the 
sole  test  of  priority.  In  tins,  its  in  other  tilings, 
the  French  too  often  act  cn  ccrsain. 

Of  Mr,  Mayo  the  writer  wUhes  to  i<|ieak 
with  respect.  His  conduct  in  discusfiion  witli 
SirC.  Bell,  his  elal>orate  wurk  on  Phy&iulogy, 
and  his  invalLiable  transktion  of  Reir«  papen^ 
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on  the  bnitTi,  are  tirles  to  the  respect  of  evftry 
physiologist.  Mr  Mayo  mentions,  in  his  Ana- 
lomicul  and  Pliyj^iolog'tciil  Commentnrie^,  that 
being  aware  of  the  compoftition  of  the  trigemi- 
nal nerve  at  its  origin  being  the  same  a^  that 
of  the  spinal  nerves,  and  having  ascertained 
that  its  twigs  which  pass  through  the  ganglion 
of  Gasserius  are  destined  for  sensation  only, 
while  thase  which  do  not,  are  intended  for  ex- 
citing muscwlar  motion,  he  was  led  to  conjecture 
that  the  posterior  and  anterior  roota  of  the 
spinal  nerves  were  similarly  circumstanced; 
and  he  addft  that  he  was  engaged  in  experi- 
ments to  determine  the  fact,  when  the  publica- 
tion of  Magendie's  rendered  his  unnecessary.* 

As  to  Bellinger],  his  inquiries  are  partly  re- 
corded in  a  distinct  work,  published  in  1823,+ 
and  partly  announced  in  a  short  notice  in  the 
Annali  l/nn'ersali  di  Mcdicma,  for  March  and 
July  1824. 

Thcac  writers,  therefore,  follow  the  present 
one  at  a  i^ttll  greater  interval  than  Sir  C.  Boil, 


*  Aanu  and  Phyniol.  CommEiiC,  No,  II.  p,  f>  Ar  10. 

motatianei  Antttofnico-Phtftiofoffka.  AiicloroCAVioi.o  Fiuv* 
ci»co  I3vu.iMixai.  Rc^ixc  dciculi^uutu  Aciulcmin;*  ct  Col- 
legii  MhIici  Tuuriiiunftu  Mcmbrv,  Imp.  d  Rep.  Scventianiin 
Litatuitii;).  ct  AiUum  Acttdcinitt  PdUnQOt  Sodall,  Rcfiat 
<\r»n\4M  Meclico-  —  Au^uaUi  TAuiiaMum,  tx  Typogrsp^A 
lUfia.     18S3. 
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BO  far  even  as  the  ascriptiou  of  distiucl  Ainc- 
tiofks — sensation  and  volition,  to  dij^tinct  co- 
lumns ttnd  nerves,  is  concerned. 

Here  then.  (scciDg  that  tbc  doctrines  of  Sir 
C.  Bell's  first  |>ani|>hlet  amount  to  nothinj^,  and 
were  abandoned  by  bimaclf)  comes  tbc  firat  of 
tlie  mure  imjiortant  |ioiol»  »t  present  iti  (jueiitioa 
^thc  assigDment  of  distinct  functions  to  dis- 
tinct parts. 

Lott  StafemFnt  oftlu!  Writrrs  Doctrine  in  Ifilfi- 
The  writer  will  first,  therefore,  give  some 
funh<-r  view  of  his  own  statements  iu  the  words 
of  hi« contest  with  Dr.  lieach  in  IBlfi,  and  will 
next  gi^'e  those  of  Sir  C.  Bell  in  1821,  or  Later. 
In  the  principal  Paper  on  this  suVijcct  which 
was  comnuinieated,  under  the  eircumstances 
alladed  to,  to  I>r.  Thomson  »  *'  Annals  of  Phi- 
Io«ophy,"  of  which  the  title  was,  "  Sketch  of  a 
General  Theor)*  of  the  Intellectual  Functions 
of  Man  and  Animals,  given  in  reply  to  Dra.  Cross 
and  Leach/'  and  which  appeared  m  the  Num* 
bcr  for  August,  1815,  the  writer  wrote  as  fol- 
lows;— 

*'  In  reply  to  my  stutement,  that  the  anterior 
of  the  nervous  fasciculi  [bundles]  whtch  join  the 
^^  spinal  marrow  are  not  nen>'es  of  sensation,  norlhu 
^B  posterior*  nerves  of  volition,  I>r.  teacb>  instead 
^H  of  proving  my  inaccuracy,  places  upon  record  a 
^^  most  astonishing  specimen  of  his  own  1^ Dr. 
I  Leach  says,  '  The  two  rouls  of  nerves  ot  each 
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hnlfoftti^  Rpinal  marrow,  namely,  the  anterior 
atwl  posterior,  go  to  different  parts  of  the  body : 
— the  miif^clojft  and  skin  of  tlie  back  roc(^w  their 
nerves  from  the  posterior  root«,  whilst  the  mtu* 
cles  and  skin  of  the  abdomen  receive  theirs 
from  the  anterior  roota,  and  yet  the  face  and 
backpartsof  the  body  have  seii&ation  and  volun- 
tary motion/  Now,  certainly  if  this  were  but 
true,  my  doctrine  would  be  nut  merely  inaccn- 
ratc.  but  altogether  false ;  for  this  would  prove, 
lljat  both  roots  were  at  once  nerve*  of  seii^atioa 
and  of  volition:  but,  not  being  true,  the  cose 
is  certainly  somewhat  altered.  Unluckily  for 
Dr.  Leach,  it  is  hh  own  tstatemeut  which  is  in- 
acciiote-  111  \m  '  careful  examinntion  uf  the 
structure  of  the  spinal  mass  of  oer^'es,'  the  Doc- 
tor has  absolulety  mistaken  the  bnmchcs  for  the 
ritoij^  of  tlicse  nervc?(!  It  i^  from  tlic  branches 
that  the  nerve^t  he  alludes  to  go  off;  for,  how- 
ever lucky  this  may  be  for  humaniiy^  since  it 
preVL*nts  our  moving  wJlli  only  one  half  the  body, 
and  feeling  only  with  the  other,  it  is  certainly 
unfortunate  for  the  Doctor's  argument,  that  nei- 
ther to  «kin  nor  muscles  is  the  slightest  twig 
given  from  the  root?. 

'*  These  roots  then  combine,  communicate,  and 
even  cross  by  twigs,  in  order  to  form  a  trunk; 
and,  that  tbe  Doctor  may  not  be  put  to  the 
tfouble  of  another  '  careful  examiuation/  if  he 
will  only  cro«s  the  fingers  of  one  of  his  bauds 
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betwe^u  xhme  of  the  other,  he  will  have  a  toler- 
able conception  of  the  trunk  »o  formcfi,  re^ 
membencig,  however,  that  only  about  half  the 
fibnls  of  cither  root  do  m>  cross,  while  the  other 
half,  instead  of  croesinf^  to  the  opposite  braiichp 
runs  onward  in  the  branch  of  the  same  side.  A 
mtber  greater  number  of  fibrils^  indeed,  pass 
from  the  posterior  root  to  the  anterior  branch 
than  from  the  anterior  root  to  the  posterior 
branch,  because  the  anterior  branch,  being  dcfi- 
tined  to  supply  a  greater  portion  of  the  body, 
requires  to  be  larger. 

"  1  do  not  find  i\m  decu»»sation  described  tn 
an^  anatomical  book,  which  1  have  at  hand; 
but  the  slightest  int^pecdon  will  demonstrate  it. 
The  law  of  this  decufutation  in  maintained  even 
in  very  inferior  animals;  for  in  those  which 
have  DO  vertebrae,  and  ic  whicb  the  spinal  mar- 
row is  formed  below  the  cesophagus  by  the  imion 
of  the  two  crura  LpedunctesJ  of  the  cerebellum, 
though  the  two  fasciculi  generally  remain  dis- 
linct  throughout  tlic  greater  part  of  their  length, 
yet  they  always  unite  at  different  spaces  by 
koolA  whenever  a  nerve  is  given  ott ! 

"  Thus  each  branch  is  composed  from  both 
roots:  and  it  is  only  from  the  branches  thus 
compOKt/f  and  by  no  means  from  the  rootSt  that 
the  nerves  the  I>octor  speaks  of  are  dii^tributed  : 
hence  it  is  not  wonderful  that  they  give  both 
scEuataon  and  voluntary  motion.  These  brmckes^ 
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bowever,  the  Doctor  calls  '  the  tu^  roots  of 
ncrws  of  tack  half  of  the  spinal  marr(nL\  namely, 
the  anterior  ciud  |)oslonur;'  aiul  asserts^  as  is 
seen  above,  that  the»e  identical  rooU  of  <ach 
hiif  oi  the  spinal  marrow,  '  go  to  differeat 
parU  of  the  hody! '  Ercry  anatomidt  and  every 
anatomical  work  declares  that  from  the  rool« 
DO  twig  proceeds  cither  to  skin  or  muscles;  and 
if  it  were  not  obvious  that  the  Doctor  had  mis- 
taken the  branches  for  the  roots,  I  shouhl  be 
apt  to  think  tliat  in  \m  '  careful  t^xaminatioD  of 
the  atmcture  of  the  spinal  mass  of  nerves,*  the 
Doctor  had  refnted  the  whole  of  ttienf. 

**  I  have  now  to  mention,  that  even  some  of 
those  anatomists  who  succeeded  Willis  conjec- 
tured that  there  were  cerebral  and  cerebellic 
nerves*  They  iudeec!  only  conjectured  this ;  and 
they,  moreover,  erred  by  distinguishing  them 
into  vital  and  animal.  The  vital  nervei^^  said 
they,  arc  chiefly  derived  from  the  cerebeilnm, 
and  the  unintal  from  the  cerebrum.  [Sir  C. 
BdCs  doctrine  ^1311  was  absulitteiy  no  inorc  than 
ihht!i\  They  have  Mkved,  says  Haller,  that 
Bcvcral  nerves  have  roots  partly  from  the  cere- 
bellum. But  Holler  object*!  that  tliefil'th  pair[tri- 
iaciaij  arising,  as  he  says,  frmn  the  cerebellum,  is 
appropriated  bothtosense  and  motion.  He  shows 
also,  that  some  of  those  nerves  which  they  be- 
lieve to  have  some  orifpn  from  the  cerebellum, 
ha\%  nothing  to  do  with  vitality  ;  and  he  ad- 
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duces  various  other  objections.  Speaking;  of  the 
possibility  of  fibrils  of  difTerefit  kinds  being  in 
the  same  ncrvc^  Haller  alsos&ys,  "  Infinitum  sd 
ia&uili^Mmuin  pcH^i^  d<-|x;nerc,  i'alli  hominem, 
qui  Dei  concilia  Toluerit  conjectura  oxpiscari/' 
Even  Ualler,  however,  yvhen  speaking  of  the 
double  scrips  of  roote  of  the  spiual  nerves,  invo- 
luiitarily  allows  some  coi^nection  of  that  kind  ; 
for  he  says,  '*  Quarutn  anterior  altera  in  eodem 
cum  ccrcbralibus  ncrvis  ordinc  pcrgit,  posterior 
Eneduliae  propria  C£t,  ct  dcmiim  sub  fine  quarti 
ventriculi  incipit," 

'*  In  proof,  however,  that  the  sensitive  and 
motive  nerves  are  perfectly  distinct,  I  can  tjur^te. 
for  Ur.  Leach  a  much  better  authority  than 
that  of  any  old  author : — 

*'  First,  that  of  rcat^on,  which  tcllH  us,  that  as 
aenaation  caiinot  reui'h  i)ie  cenrbruiTi  witliouL  an 
ascending  motion— a  motion  towards  the  brain  ; 
AS  the  consequent  volition  cannut  affect  the 
muscles  without  a  descending  motion— a  motion 
froni  the  liraiii ;  and  as  it  h  cuntriiry  1o  aW  una* 
logy  that  there  should  be  motion  in  opposite  di- 
rectiotis  in  the  same  tube&  of  iieurilenia — for 
these  reasons,  there  must  be  a  scries  of  nerves 
appropriated  to  each. 

"  Secondly,  the  authority  of  anatomy,  which 
shows  UA  that  though  nerves  supplying  parts 
u'hich  arccontiguous  in  position  but  different  in 
Dftturc,  oileu  run  in  one  common  shealh»  yet,  on 
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arriving:  at  the  spinal  marrovr.  they  split  into  two 
ruott^,  Eis  they  aru  tennecl ;  that  these  roots  are 
quite  different  lo  form,  the  anterior  bctiig  mm-c 
libroiifi,  ami  the  posterior  inuie  simple  aod 
round  ;  that  the  anterior  roots  join  the  anlcricn: 
columns  of  the  spinal  timrrow,  and  the  posteriur 
root?^  tlie  posterior  columns  i  that  thcfic  columns 
actuiilly  do  join  tlit  cerebrum  and  cerebellum 
re»pcelively/*  Sec, 

"The  leading  heads,  then,  of  this  new  system 
of  the  intellectual  functions,  arc  as  follow*  i* — 

"  I.  That  the  nei-ves  of  i^n^ation  arise  in  the 
organs  of  sense,  and.  by  means  of  the  anterior 
fibrils,  terminate  in  the  anterior  columns  of  the 
spinal  marrow." 

"3,  That  those  nerves  of  sensation  which  do 
not  terminate  in  these  colurane,  pass  directly  to 
the  cerebrum/* 

"  3.  That  the  anterior  columns  of  the  spinal 
marrow  tt^rminate  also  in  tlic  anterior  part  of 
the  cerebrum." 

"4.  That  tlicee  nerves  and  columns  are  koh- 
Ritive  or  ascending  nerves  and  columns." 

"  5.  That  it  is  in  this  way  that  sensation  be- 
comes perception,  and  that  arc  excited  in  ttie 
cerebrum  the  [various]  faculties,"  Ac. 

"6.  That  the  cerebral  influence  passes  to 
tb6  cerebellum  by  means  of  the  corpora  striata 
posteriora  or  thaEanii  f  [wx^terior  Mrialed  bodies], 
the  anterior  peduncles  of  the  cerebellum,"  &c. 
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"7.  Tlial  the  cerebellum  is  the  oi^n  which 
impuUe  tOHll  inu»culur  motion,  voluntary 
involuntary."— It  should  have  been,  to  all 
voluntary  motion. 

*'  8.  TImi  the  posterior  columns  of  the  spinal 
mamiw  originale  in  the  cerehelhiTn." 
•    **9-  That  from  the  cerebellum  nrise  also  w- 
fvral  nerres  of  volition." 

'*  to.  That  these  nerves  of  volition  which  do 
not  arise  directly  from  the  cerelwllurn^  siirinjj 
from  the  posterior  eolumnA  of  the  spinal  marrow 
l>y  meatn^  of  the  posterior  fibrils," 

"II,  That  those  nerves  and  columns  are  the 
motive  or  descendini{  nerves  and  columns," 

*'  It  appears,  then,  that  there  is  a  species  of 
circulation  in  the  Der\*ouK  system,  of  which  I 
have  sketched  the  gcncnil  course,  as  curious  and 
admirable  as  that  which  exists  in  the  vascular 
(the  centre  of  the  one  being  the  heart,  and  of 
the  other  (he  head] ;  and  that  there  h  scarcely 
ttttjr  point  of  the  body  which  this  circle  does  not 
involve  and  rest  on,  since,  from  almost  every 
point  ascends  impression  to  the  cerebrum  by  a 
nerve  of  semmtion,  the  anterior  nervous  roots, 
and  tbc  anterior  columns  of  the  spinal  marrow  ; 
and  to  each  returns  expression  from  the  cere* 
bellum  by  the  posterior  column>^,  the  posterior 
n?rvou»»  roots,  and  the  nerves  of  volition," 

The  following,  then,  published  six  years  after 
all  this — namely  in  papers  to  the  Royal  Society 
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in  I62l>  or  later,  is  the  very  earliest  statement 
by  Sir  C.  Bell  in  which  even  dUtinct  fuuctioiifi 
are  ascribed  to  distinct  parts;  and  this  was 
afl(;rward&  republislicd  under  the  title  of  "An 
EsposktioD  of  the  Natural  System  of  the  Nerves 
of  the  Human  Body,  with  a  republicatioD  of 
the  papers  delivered  to  the  Royal  Society  [in 
1821  and  1^22]  on  ihe  Subject  of  tbc  Nerve*/" 
London,  ^c.  1824. 


InverH^t  tifihc  WriiarU  D9Cirin0  ^y  Sir  C  BtU, 
at  that  Itflur. 

"  The  anterior  column/'  nays  Sir  C,  Bell, 
**  of  each  lateral  division  of  the  spinal  marmw 
is  for  motion;  the  posterior  column  is  for  sensa- 
tion ;  [The  very  reverse  of  these  two  a^eicrtions 
will  be  shewn  to  be  true] ;  and  the  middle  one 
in  for  respiration.  The  two  former  e)(tend  up 
into  the  brain,  and  are  dbpersed  or  lost  in  it; 
for  their  fuDctioDs  stand  reflated  to  the  nenso* 
rlum:  but  the  latter  stops  short  in  the  medulla 
oblongsita  [Thi»  la^t  in  an  anatomical  error :  Ueil 
has  clearly  shown  the  reverse],  being  in  function 
indept^udcnl  of  reason,  ajid  capable  of  its  ofiice 
independent  of  the  brain,  or  when  separated 
from  it."— Exposition,  &c.  p.  22. 

*'  The  spinal  nerves  are  |)crfecUy  regular  in 
origin  and  distributtoi],  and  are  thirty  on  each 
bide-  Each  netve  has  two  distinct  series  of 
roots  coming  out  ui  packets  or  fasces,  one  from 
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the  posterior  column,  and  one  from  the  antcnor 
cotumn,  of  the  spiaul  marrow/" — p.  26, 

"  The  anterior  roots  of  (lie  ftpinal  nerves,  find 
the  anterior  column  oflhe  spinnl  marrow,  l>eing 
thus  shown  lo  have  a  jxywcr  over  the  muscular 
[Only  an  iiidiruct  onv  ihrough  sensitive 
bundle*],  the  next  step  of  the  inquiry  wn»  di»- 
tiftclly  indicated.  If  I  pur!4ue  the  track  of  the 
anterior  column  of  the  spinEil  marrow  up  into 
the  brain,  sball  I  liud  llic  iiurvL-s  which  arise 
from  it  to  be  muscular  ncrvea?  An  anatomist 
will  at  onoe  answer,  that  only  muscular  nerves 
uise  in  this  line."— p.  3!,— [He  may  do  so,  if 
be  is  ignorant  enough  lo  be  unaware  that  the 
general  oculo-muscular,  facial,  &c.  pass  through 
the  anterior  to  the  posterior  bundles.] 

"  On  finding  thitt  confirmation  of  the  opinion, 
that  the  anterior  column  of  the  fipinal  marrow 
and  the  anterior  roots  of  the  spinal  nerves  were 
for  motion,  tlie  conclusion  presented  itself  thiit 
the  posterior  column  and  the  posterior  roots  were 
lor  Mniibility."— p.a3.— [Yes,  but  not  till  1821, 
or  later;  for  SirC.  BelTs  previous  publication 
aaterted  that  tbc  posterior  column  and  posterior 
rootB  merely  *'  oontroulcd  the  sccrrt  operaUom  of 
the  baiilyfrtimir,  and  especially  the  operarion  of 
tbcviftcera  necessary  to  the  continuance  of  life."] 

Now  the  reader,  after  perusing  the  nummary 
in  page  80,  will  observe  that  this  is  a  mere  m- 
rersion  of  the  present  writers  doctrine,  publish- 
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cd  not  only  six  years  before  in  Dr.  Thomson's 
"  AntiaU  of  Pliilosophy/"  but  also  twelve  year* 
before  in  "  Archives  of  Universal  Science." 

This  inversion  leasts  ihe  writer  to  consider 
the  second  head  reqniriag  notice,  in  these  re- 
searches, namely,  the  precise  accuracy  of  the 
original  ascription  of  functions  to  these  parts  by 
the  present  writer,  or  of  the  thus  long  subse- 
quent ascription  of  them  by  Sir  C<  Bell. 

It  iH  here  not  a  liltle  remarkable  that  Uie 
writers  who  have  foUov/ed  even  Sir  C.  Bell, 
have  all,  in  greater  or  less  degree,  returned  to 
the  original  doctrine  of  the  present  writer. 

PaHiai  rvftfn*  of  Sir  C.  Bdl's  Fulhyoert  tc  the  Wfitfr*^ 
Docinae. 
"Each  root/'  says  Bellingeri,  "consiita  of 
three  sets  of  filaments:  the  anterior  ore  derived 
partly  fruiii  theunlerior  eolunni,  partly  Trom  the 
lateral  column,  and  partly  from  the  bottom  of 
the  amerior  lateral  grooves;  and  flic  posterior 
roots  are  derived  from  the  po£lcrior  columns, 
liiteral  columns,  anil  posU;rior  lateral  grooves.** 
— He  endeavours  to  »how  that  the  filaments 
which  arise  from  the  jxtsterior  a.nd  anterior  co- 
lumns, convey  tlie  impressions  that  excite  mus- 
cular contraction;  and  that,  of  these  tatter,  tbc 
posterior  and  anterior  are  antagonists  to  one 
another."* 

■  "  Dc  HedulU  Spimli  NerviMtuc  ex  »  PcoiJeuotitMM*" 
'*  VTiUt  wigftrd  to  the  ttraclure  or  ih«  AMertor  n>ota  of 
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Here  Bcllmgcri  returns  partially  to  the  origi- 
l(  tloctrim*  of  the  present  writer,   by  assign- 

iW  ftpiDAl  iKrveip  il  it  d«niiMia1rut<Hl,  thiit  ihcjr  >r«  rom- 
poaecl  df  AlMnRntH,  fiaiiii^  a  triple  itri^in  :— Irtr,  from  the 
aalcnuc  bundlci;  lecoudly.  rn>m  Uil- rtgum  cirihf!  nnirrfAr 
Istenl  lUMtm;  tad  \tai\y,  fruuilli**  Uxtml  UuudUit.  TJicrv 
arc,  l)owe*er»  ume  3brei  vhi<-li  riiir  directly  froni  tlin  ^liite 
>iibAADce<»fUieuierioraad  ittlcntl  bundles;  ijilictK  uriuch, 
p«rliti(i«,  come  fvoia  tbc  autcrii^r  liurna  of  tliu  ^y  mjilter ; 
ftnd,  budj,  tfacre  arc  aume  vtiicb  come  from  Uic  ttrifacc  of 
the  >piaal  Marrow,  and  Dlli«r*  from  ila  laturior.  Th«  hii' 
tcrioT  rooU  art  compoiMd  of  »umcrt>u)i  ncr/ouA  Hbrcn  fia«  iii^ 
BCftHy  liwiUM  tUicknif«,  cfloli  of  tthicli  arisen  Mparatcty, 
ftppffOftch«*  ttv  ndcrhl>ourin^  AbroH  of  Iho  nnino  root,  but 
doea  DDt  bkad  with  ihcm :  cAch  6brc  U  about  the  size  of 
■  b^,  mad  i>  turtr  •ubdividfd  into  »mall«r  llirvads.  Th« 
■ntenor   root*,  at  lca«i  in   nun.  do  not   enter   tbe  «piiicil 

"TW  poturior  rooit  Br«  compoMd  of  fibr«»  ming^  iij  a 
Iripla  ord«f :  tlie  chief  part  comM  directly  frum  cho  potkrior 
korni  of  tht  i^rry  lubvtaiir^e;  other  lllHnti^nis,  but  (nvs  m 
munbrr,  hiar<^  iliriT  origin  from  i1il<  wlihc  Kubniuncc  of  ih« 
potferior  bnAdie^:  otlier«,  in  u  similar  niannrr,  from  tbe 
laitial  liiiadlu.  Of  the  Kcond  and  ibird  »cts  of  librct 
OTQW  cone  from  tbc  suifat'i;.  and  olIjetH  from  Ueeptir  purli 
of  ibo  «iib«t«iiccof  tlic  u:jjd.  Tbcic  nic  filAii^ml^,  huwtver, 
vkich  arc  finer  than  the  olbcri,  beinif  of  iLc  same  mic  m  Lhc 
Gbro  of  t^  anlfrioT  roo1« ;  thcao  ure  not  numtrouJS,  But 
llnro  arc  other  KlacncniA  much  U^ickcr  and  more  numcroLi«b 
h^n%  composed  ofuiEUiy  very  «mtill  Kbri't,  which  arc  much 
mterwoTtn.  both  witli  t*ic\t  other  and  wilb  the  ncii^'h hour! Tig 
filaiAcntJi,  fo  that  tbe  fibre*  of  the  poslcriur  rooU  eaa  by 
DO  meaoA  be  aqMrttlcd  ;  and  thuH  ihcftc  rootfl  und  tli^^ir  ^k- 
iD«iiU,  both  Ilk  their  ungm  and  courw,  prciciit  n  platted 
t!atm^     Freqiimtly  the  D«(Khbounng  posterior  root*  of  Eh«* 
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iiig  jiia»cuUr  motion,  as  regards  the  extensors 
at  least,  to  the  posterior  cotiiniDii  aoc)  nerves ! 

■ame  Hidp  com  muni  rate  wjtli  each  other  by  means  nf  nrrvoui 
twij^ :  ujiii  Uitfbt?  roou  ;itontf  consUtuie  the  ^piiiaJ  {^nglU- 

*' By  Inniliiiilng  A  coirpaTiuin  between  x)\e  aoterlor  and 
puKtrriur  riiotfl.  Tour  circumsintices  uiuy  be  rcmjirkad  in 
thhicli  ihvy  differ  '.^t«L,  llie  ftlaiu^uU  of  the  pustvrior  roots 
arc,  geiitirallj  speaking,  thicker  eiitJ  leu  Q»inrrou»  i);aii  tlic 
^tments  of  the  outerior  rooUi ;  ?iid»  The:  fi lumen U  of  lli« 
poBtrrior  aloue  present  a  plattrd  structure:  3til,  The 
pcnLertor  loota  aIvuu  Ijrm  ibc  splual  guiiglla  ;  4Lb.  Tfat 
TicighlkoiiiJng  posterior  rooU  nlmoU  all  communicate  by 
ncrvoua  HJaineiLtJ. 

*'  AU  <bi-  iilniucuU  uf  tlie  accoAiOry  ncrrca  aitic  ffont  ihc 
laterd  bundled  of  the  b|ji(iAl  coid.  and  penetrate  d«cp  into 
its  Bulatuncc;  no  ccmjuunicntion  intctfCQc*  belve«n  ibc 
ftCCCMCrij  nant  and  the  posterior  root*  of  the  apioiil  o«rt^. 
Such  ii  tbe  COM  in  ihc  o:< ;  but  in  the  huaum  »ubjcctt  ftl' 
Lhoui;h  the  uc-trc  hm  the  name  oriKin,  it  fcrnetimee  roocive* 
aianj  or  ulL  the  fibrr^  of  the  poitrrior  roota  oftlic  lint  pair ; 
and  occ^LdbnallVi  althQuch  btti  4cldom,  a  tilamcni  oS  the 
vxmc  root  cf  the  iccond  pair-  Uut  the  accoitKiry  itcnte  do 
Dot  ictoin  tlie*c  fibre*,  which,  un  ihi^  contrary,  ^  to  ouo- 
ilituio  or  iacr«a*«  the  po«torioT  root  of  the  tint  paiv  of  cei- 
vicid  oervot/' 

But  I  ^ivc  VI  abridged  view,  in  the  oripnal  Lfliia,  of  tbe 
chief  feaiiirM  of  the  doctrine  of  thu  uri»r,  without  truw- 
htiog  the  phyiiolofl^ical  nnd  leati  imporune  p&rt  of  it> 

"Quotid  iirur>iaram  radieum  antcrioritm  nommiRi  apiaft* 
lium  (IrinuHilratutn  ett^  hacee  radioes  eoiutan  Alapnentii  tii- 
pUci  ordine  enaiic^neihaa,  (|iiorvm  alia  a  Ikviciitia  «nterii»Ti<p 
iMUr  alia  in  rr^innr  tHiimrartiin  rollater>lium  anterioram. 
alia  dcaiqoe  4  faiciculii  lul4*nJibua  i*tururnlur  ;  *unt  trro 
filainenia*  i^ua*  dirvcce  anaacuntnr  a  aab«iantiu  alhtda,  *•! 
Bfidnllaji  faKicuEofuin  anlenoram,  nt  latcndiutn ;  aunt  alfa. 


^ir  C.  SKLt«  INVKISION  f)K  THIN  IN 

Schoepf,  in  thu  Autiuli  Utiiv«rsftli  di  MedicitKt, 
MUano,  Luglio,  t$28,  asHeiU  that  both  roots  of 

quae   fortOBu  rriuntir  a   conmbiu  nniriioribui  cubttunliae 

Utt  Mcadltfil,  iDttC  aliSi  ^na^  profunda  mnlulinc  vitMian* 
Cia»  cabeiini.  Itftdinni  anirrmn?!  cuaHuniuf  ex  pluribmi 
fi1>fn  neneJB.  eMiiiteni  |in]pcmu<Iuiii  cfflnaitif^jii  liabviitiLmH, 
tiuBiun  tittftijuaeqiie  Mju>»ctinn  u  m«dalln  ixotkeit,  vk^jriu 
fibm  Ml  dola  todicc  Eipproxiinaiur,  ted  Dulloniodu  cum  i[)» 
niactlMi ;  unaijufltxjut:  fibrn  cupillarvui  fnc  i>rAet«fr^rl  ciia- 
•Uica),  ikvlloqitc  ^locto  ia  mini>rc«  fibrat  aubdividi  pMltui. 
lUdicM  demam  Kntcriorc*,  »ltcm  in  hominc,  non  ingr^i- 

**  Hmdic^  poit^mrtfl  CdftAtri  a  flaificnti«  uiplicv  onliiir 
c^MOeobbui:  majtimAemin  pamfilamentorum  oritur dirr^ctc 
i  <ioninbttt  poncrioribufl  tubAlfinliaa  cine»a«;  alia  vrrn, 
•ednnoiero  panea,  oriuntur  ft  «ub«UDliA  nlbidn  ro^cicubrum 
poaterionuD;  ttlia  pnii  modo  ft  fatciculm  UtorAlibut;  qunc 
Mcudict  Ccrtii  ordiou  tikm«nUL  tunl,  tilia  Mt:uduai  a  lu^ 
ptriicia  mcJullao,  alia  prorimdc  ia  ■ub«lartlknin  tncdultac 
pcnatrnftt-  K>unt  reta  HUmcaU,  i|ua<j  caL-l^rm  TcnuLora  vuDt, 
clexa«qiiu>tcn>Btli6m  tilan^ntOTum  radical  aiiterLoro«  uom- 
^MMiiiiujn,  iHUquG  ftUmcnu  numcro  pouca:  alin  voro  (ila- 
n«ttU  mnlto  nagis  craua,  ol  oitm^ro  flura  simi.  aique 
C«o«Unt  »t  pliirihui  llbrU  quiun  oxiguk,  qua^  inter  fC  nml- 
bpJicitar  ivtierteKia«  •unr  lam  in  ip«o  Alametiro,  qtiam  cum 
fibril  TiciDoriiniflt%mf-nu>rumj  ila  nt  nullo  pacf  o  omnes  Hbrae 
tft^om  fHMitrioruiii  intfr  te  wpnrHri  pcjBsini,  stqae  iu 
radic**  pofteriom,  aoriimquir  fllanir-nu  juin  iu  sun  ongint^  el 
d«cun&  priejiiiomD  pnic«cr«TUQt  furn^aui ;  Mu^piuA  \idaae 
r«rlicM  pcatcriom  ia  twlt^in  lueJulUe  laUre  ptr  iii-rvtfa  flU- 
DWiil:!  uilt^r  «e  coiiiinuiiJcant ;    ct  ioIb<  rndlcct  poatfrkirtu 

**  Cooipanuone  intiunta  InUt  radicci  arilotiotca.  ci  poilc- 
mrva  clvceicit.  i^uatii^r  piaccipuc  u»  diicrimiiiLk,  cjuibna 


«8 


PREPACK 


the  spina]  Rcrvcb  and  both  columns  of  the  »ptoi 
cord  are  subservient  to  vuluulary  motian. 

po>t(;riuiFs  nb  nntcriorihfiiL  diMlinputinltir :  \*.  BUmcuta  r&- 
<lLCuni  |JObter)Vrum  ^'n^nitifn  mngis  cnu»a  tutit,  vi  numcro 
pauciom  filnmcDU*  rodicum  antcrlorum;  fi*.  BluncaU  tfta- 
turn  radicum  poatcrbtam  plcxucwun  prcieieftmiiit  etroctu- 
nun :  Z*  a<flii.ii  radicet  poAtoriotci  g7ii]g:Ua  tpinatis  iffbrmont : 
4*.  TiciDfl«  rndicofl  pottcn^rcs  fere  d(na«s  per  ncrrca  Itla- 
men  tn  comno  un  it ani . 

"  FilcuaotkU  cmiuft  nerv  i  ftcccMOrii  exoriri  >  faftciculit  laur^ 
^ibtie  innduUae  apmalis,  et  prafuDdc  m  lubntAntiam  me^ 
dti1la«  p«nMmTF,  nullamque  inrerccdere  crnnmimii^fttinnem 
mtfrn«imim  acceasorium,  tt  radJroa  poat^norca  mrrvortjfii 
ftpioulium :  hiu^frque  in  nie<iuntt  birtu  ?  an  hotnLfie  vert>  eftn* 
dem  f»vi  ofi^ini^in  npi  vt  nccpMnrii,  kkI  qiuindoifiM!  in  ■■  ri^* 
cipprr  nnnb,  vrt  plum  6kni«nu  mOid!t  po»ti-r:orU  primi 
paiis,  Lt  ali(|uaiidu,  hhJ  riiru,  rilmucjiLuni  uLidiu  rttdti:m  pci»* 
ticae  A«4.-undi  pari*  cetviL-allMin  :  qunotnmcn  BlnnicnU  P«r- 
rii»  &c<'cnorimi  in  m  niii  rrtiart,  snJ  rutau*  dimillil  pro 
con^lilueudA,  vul  odau^ada  nUicc  posteriori  ptiuii  pario 
eenicalium. 

*'A  cruribiiB  cerebri  tcilium  nervorum  par,  vul  raoloi  com* 
inuDi*  oculvfutii  mojiiitinrx  p(Lrl«cnfi»citur,<|iki  ncriut  unktt 
motoritu  cit ;  ah  oxtrcniitalc  lupcriori  corporum  pTramida* 
Trim,  qua€  cerebri  produclion&s  euut,  nxluni  par,  vel  (i«wu4 
abductor  i>culi>rDEn  cxotitiirt  qui  parilcr  aiiii^c  motoriu*  ctt; 
c  laieriibu*  eitterniB  diolorum  vorporuiD  pynunidalium  inuEi- 
ma  par^  oritur  lilameiiloruni  duodecuiii  paria,  t«1  nmi 
magui  hypoirloWf  qui  ncrvui,  commirni  phy>iolog;ofiii&  ion- 
lenli*,  unice  rootibu*  volimtftriiM  in  lliifua  piaec«t,  Ifitur 
anatoeno*  «t  phy^iol'^^a  »<jftd«ni,  portbruin  proprio  dicEutit 
)p«ii»qi)o  pfodEifriionu,  inolibu4»  ei  qujhedam  voluatanUi 
di«aium  «*ae. 

"  Damonilnto  ataqti*,  tlovrvbrum,  i]iBiiiiiqii(»pnKliictioit€a 
Pi^libiiii  TT>laeitBFii«  pratMit,  tirrvo«)ii«  niotorHu  roluruAriot 
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To  the  satiK;  extent  at  least,  then,  as  Bellin* 
Schocpf  returns  to  the  ori^nitl  docthnu  of 
present  writer ! 

eiorienlnm  bjcicutis  &ittcnuribu»  nivduUnr,  nintihi]}i  quo- 
que*  ct  4ukieiii  vciUciUriift,  djcitta  hkk, 

'*  Quurncx  inaUtiiiblndubia  adfjiiCKcIiii(H:luiij  niiorij^u  Alit- 
JiicntoniDi  [zulicum  autcriorum  i^iTii&cciitiuin  in  rcglrinv  *cis- 
«ur«nuB  cclftienJiuin  «iJtorK»<vai,  ao  ncmpc  ipM  Itlamtnln 
&  «ubstAHti4  oJbid*  untus)  cxuriafituit  mi  irtru  ^trrve^tihut 
uiqiK  wl  coatuctum  coTnuuDi  antcrioTUm  lubiiianliiu:  cine* 
rttit,  do  uiu  uloram  tilamtntcmin  diccrc  auperac^omut. 

"  Patantjs TCf o,  Hlnmcnu  rAtlicum  iin(ctiofum,(]iinen  faa- 
dCttlai  lihtvnllbuA  caoacutitui,  fiijicTiunibuB  orf^nicja,  rci  ab 
iultnccu  dic*U  cmc;  cuju*  iio«Uac  opmionu  mtio,  C3i  ii» 
qoM  diainuu  tl«  utu  Eaaciculorutn  lutt^rciljuni  cliucrcndd, 
vIveMCit-  Ad  rob^randftm  haac  mJiimiii  upiuJODUm  occedil 
ukftlof^ib  e  itrucluitt  norvJ  apitiaiift  ftccM^orii  doaunipta. 
Pfofecto  HlHmtQlix  iiliu^  Dcni  a  Huictcuiis  hlenilibuE  lUQdui- 
Im  #xoriLLnuir,  nmUaijtJC  ex  ipuLA rsuiimi  miorNum  uuccssorii 
ftfbfttuil,  qtti  ccTta  runii»  copulntu«  cum  trunco  pneumo- 
fMtHcL  «Hiiii»i  ur]^tiic»<.  ct  iQvotuaUrmfi  functionett  pcir- 
W^U  CrwdiTnui  fiiftm,  lilam«tttA  radicum  nnteriorum.  enai* 
centifl  c  liiMficulift  latcnUbun^cn  c«ie,  qiiuc  iul  n^^rvum  intirr- 
CMUl«m  vfibliQAiidnin  ocinciirnttil ;  Teriim  lihr  in  t*  dili^ri'- 
liorMiu]alomiri>ni[nCkbwria[:ifn^cAdr^i(U'Tumii)i;  fHik  nl  ana- 
UMtua>nim  uilcrljjin)  fine  m  rn  rxfilalic,  ri  li  ohiEnntioTicT 
cuttfuiabor.  Auauien  iioii  uiii'iU  ItlHtiLviiia  rarlk-utii  anie- 
noniiKi  «  ftaftTJculii  IttUTalibiiK  ntcdullac  ciiHAr«min,  iitilce 
■I  acniuu  iuUico«<alcJu  impcndi  iipmuf ;  std  pluru  4!x  ipi* 
pfljtrm  DcrirOfum  «pii»liujii  c^uvtlttJCiv  credo^  et  l:uul  ipkia 
HI  rviu  foipofU  porlci,  m  Irunco,  cxtrcniilaljbu»c^uc  dia- 
Iribui;  la  qmbui  dicta  (ilainoiila  (luluraldju^,  vd  ^r|pimci» 
fvKUonibua  biaulbtitut.  circiilntioni  nempe,  abwrpUoiu^ 
AUtiifwni,  Mcr<lic»nibii4,  <t  tcrrpcncE  fininidii 


PREFACE. 

MagcDdic  now  asserU.  lliot  neither  scnsution 
nor  volitioti  belong  exclusively  to  either  Maries 

'*  Jam  verofitamcntaea.t^uae  A  fasciculi*  poiicooriiuxin* 
uBtur,  motibuA  cl  quidcm  voliinlaiiJA  dicatn  o«««  ropiito,  td- 
<|ue  tnadci  cvidcmt  ccrcbclli  LnHukui,  «t  ftctio  in  motu*  ro^ 
luiitnrio»:  profooto  a  cerebcLtt  pKiduci*ontbu»qnnrluin  nor- 
rorum  oiLC<«plia1iconim  par  crtOAcilar,  qmnervui  unioe  moto- 
rJuA  e^l,  Gt  c|Uidcm  vr>LunUritJ](. 

"  Eaverofilamerjin  rswlicum  ponl^rbnim, qua« n  rosemli* 
Ut«rix1i^ui  exoriuntnr,  iiid^m  u«ibui,  ftinetionibil*  Dompe 
orgmnicia,  dtoata  #uv  opinotj  uti  umilla  AlaQiiiiM  radtcavi 

"  Sup^rrtt  itiqiiinmrtiii  ti*u>,  el  fuTictiuiiet  flUmfrnloruiB 
«najcealmni  a  L*ur[iuljitB  pCiilcnuribiis  fultMAfttJA^  cifienme ; 
htec  Tflrti  ■wnniii  lACiim  nnimalU  pnmice  rcputf).  Aoliir 
tnni  mdirvs  pc^iicrtcire:!  qtiiie  pli^Kuoiaui  in  tun  originr  tt 
Gursu  prtocfcTULitHlTuciuiuii;  quor  ganielin  HplimtiacooMJ- 
taant;  *t  positenotc*  mdico  ^nrmtim  fiUmctilii  mMgn 
crtL>al»  quttiii  nulicn  Anl^riores  con^&utur;  insupcr  pkrft 
fiUmenta  hnrucn  radicinn  dirrcu  cum  cbcna  lubuanLk 
conimunL(;iuit.  Pono  i»tiuaiEiocli  chancterct  compel un:  ttct- 
rn,  <tui  MQtibo*  tnimolibus  dicftutur,  non  autem  nems  bh>* 
tcriia.  Profecto  ticrvut  o)factonuB«  <>ptlcu»,  ct  nctuticu* 
cvidcntcr  a  cincrea  ttubBtantia  exvriunhir,  vcl  cum  ipA  in 
*u«  orient  conunnnkvil ;  qumino  olf^torJaa  raulta  cz 
pftrtc  ab  hnc  lubMoiitiii  compinfEitur ;  fDcmorat)<)ii«  ncrrl 
pltiuoum  «vid«nter  Tel  gangi Uj fornix m  ftUudutmn  pnc*c- 
tnunX ;  insvpor,  ittrri  itii  n«iTu  moloriis  tncepbttlkcifl  icapa 
<-ra«ii, — Cf^DirtL,  fi«m  molorc*  volunUrii  o%  atbidti  ohuntur 
Mibitantik,  n«c  pUKui^Mmi  ii^u«  i^ngljofcnn^fn  in  trunt^o 
•irDctqnn  pnuMftrunt,  «c  UAuiofc«  «unl  nerns  «i*nlion- 
tibiu-  lnl*f  ft«not  moloM*  tolaaurfckt  cnumoraodum  tcr- 
liiitn,  (|UDrt»i».  ti  t*xxnnt  pftr  fttfwnm  cvrebnltum,  ocr- 
vu  inviipar  facialu,  aU|UP  hrpo^lostix,  qaibni  n^nit 
omneft  iiicvonti  conprfunt    cliar«ct«r«4-— Itaqu*  ex  dir* 
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fof  these  roots.     When  the  posterior  rocti^,  he 
},  are  irritatecl,  coutractiona  are   caused  in 

rion«,  Miniut  iBctLia  vtiimalia  di^^&tSH  te^o;  ct  non  quidoin 
ocnoia  tiioMictiia  jpaanim  rulicum  postcnoram,  «cil  tuktum 
ilatt«at&  ta.  9«M  direoto  &  oomubuB  |M)tl6rioribu«  aub- 
cincreike  tnwcunttir,  vel  cum  ipib  direett  coramu- 

'  Juc  hft««  ficHptii  confrrmliM  ettkui^  qiium  ittctdi  in  i?Kpc- 
lU  fatbits  a  MA^ndi««  r|uae  mixima  «x  ^«rCo  noairsm 

mtom  pnteriorci  ncT\ontm  ipmaltum,  cjunc  Rcnaui  toc- 

fUtnit,  Xudicc*  postcrbres,  in  molibua^  nullum  iuflunum 
txtreen* 

"Certuiii  u»l,  djv«r«OFi  et  vppoMtua  luotu^  in  liumana  nia- 
dfinft  abtolii;  flciioniH  uijiiirmu,  cxte^Aiciiia,  a.dductioniji, 
Uqve  iibducUo»i»k  <t  iin  poiro*  An  citdcndum,  tadiscruni- 
Bftlkn  hiic<  r&Qlibus  oerroA,  «t  nerv«a  GlAinenta,  quae  a  c<- 
lebrOi  ccrcbcllo,  ipfcrumquc  pfoduclionibui  etoriuntar,  in- 
MninT  An  potiua.  nervo^  ccrcbral^a  iiciius  geziem  mo* 
libafl.  iMrrM  Ttto  ccrcbcl]o«o«  mcrlibus  akcrius  g«D£iu  di- 
catM  CM«  ?  Hoc  po»tr«miim  credcrcm  profecio ;  et  qutdem 
ttcrroi  a<crrijn>,  jpeiiisquv  pruducboaJhLia  cxorientci,  flex- 
ioM,  ct  abductioAu  molibu*  in  j^ncrc  famulciris  netvoe 
fcn  a  c«rcb«lb,  ^uvqao  productionibita  cnnacentca,  g^nc- 
nXka  moiitiu*  «xt«n«ioDic,  «t  ^dductioms  esse  dicatoe. 

*'  R«quidcmvcra,  quartum  ptirncrTOrumenccphalicorum. 
■wlor  ini^mui.  1*1  amaCoTiua  ni^rvui  nnncupatut;,  actago- 
nitfU  ml  Miti  pkrin,  quofl  motor  «3;i«rTiuB,  ubductur,  tcl  iit- 
dipMtoria*  nerviu«itam  (Ticiutr:  vdd  qtinrtum  pa f  »  cere- 
bdli  prodttcijonibua  cnaacltuT.  wxtom  voro  par  aproduc- 
lioftifaBa  eM«bri  oxoritur- 

•■Trrtinm  fiervonim  par,  vel  moicr  f^ommuTii*  Ofiilorum. 
malltplicM  c|Dklttn,  H  Dppotitot  oculuTum  moiut  n-gU.   wd 
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the  muscles  to  which  their  nerves  are  distributed, 
although  the  contractions,  he  Ray».  arc  stronger 
when   the   irritation  is  applied   to  the   anterior 

iliiplex  Mt  ip5iuft  ongo.  n  ccrcbro  nimirurn,  atqiic  ft  cett~ 
bcllo;  proctor  truncdOk  G&ini  tcrlii  parii  il  cruhbut  cerebri 
coasccntcn,  suitt  ncrri  acoemorii  ad  tertivim  par.  a,  MaU- 
carna  tnv«nti  «t  <lc-acripli,  (Liquo  a  PalkltD  dclrncflli  in  pro- 
pria tabiiU;  qui  netvi  nccewdrii  a  eruribns  eor«bcUi  «»•■- 

CUQtUfp 

"  Lo  liiiguiv  quo<{Li«,  qiifte  summa  nobititato  doit;itur,  vft- 
riaiir|uo  ct  oppasjto»  excrcct  mutt»,  iierTi  orijpciR  ccretirxlb, 

"  fUdicvi  pOEtcrior<A  oer^oriin  ^pinabuiii  motibwR  ftxtm- 
*ioei«diGatas««£e,  argui  pou9  Tid«ttir  ox  ftnatomicAiinic* 
cnrft  TnodtjUiLi>  apinatia  bominU)  et  aninialiun, 

"  Profcctovidimu»T  in  bomine,  furt  per  Toinm  oEt^njLJObcm 
mvdulia«,  ruoicul<)A  poaterioreii  prftf?  anitrionbttt  nt4ffi> 
cranoi  p*fip :  rjiinr  major  faioicii  Wum  puiirriorum  t^rutitivfl 
majyft  ctiatn  robur  radit^Tbui  poiterioribnK  uibiirn-  \idr1ur  ; 
Ml  tn  Irominv  fr^rjiiprLiior  pnniiio  t-Ki  prrpentiiculariti.  vub 
r]f3n  rv^ria  rorpnris  pi^itioiir  ruottis  eKl^riBiuniB  unijwi  vi  «l 
roborr  indij^mt.  r^uLtmiiitfluHilviLHn]!*.  In  regioni- vcri>  crr- 
ricali  inp^riori  riiciiuLkae  lx>vis  parilcf  [wiciculi  postciiorcs 
miillo  ma^m  rrtiui  hum  fnnrioiilia  otiicnurLbnB :  (|uc>d  icl«<f 
A  njiliirii  fatium  eint^  u^iiiur.  utpult;  L|uod  a  fiMciculJ^  po«lc* 
rioribua  locGiluiU  ncrri,  ^ui  pi?r  nitiM^ulo*  caput  austcnUnt. 
In  rciEioa«  Tvro  domli  mtJuUiW  boria  ituciculi  pfuienom 
([fadltorva  Bcliuodun]  tnui  iiUcnuribiia ;  boriiootali*  coUn 
cOTpori*  povtio  In  bore  effi<it,  nl  miniia  robofia  r#quiratar 
in  mutcultt  (Jorsalibu*.  Tcaito.  fa«ciculo»  poatcriorca,  ot 
nervQiL  filanxnta  ci  ipFij*  r>ncntiar  motibus  CKlcnfionia  in- 
aervire,  cip^ico  ciiam  cur  favcicuLi  p^ilcnorott  iimco  m  re- 
gioav  «acrab  moduUm  avium,  miilln  tna^  craaai  lani  atit*- 
ruitibiii*  faacicdlift  ;  «l  tanc.  ciitn  podibut  mitliiat  area,  nnfr 
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root*.  On  the  other  hand^  when  the  anterior 
nxilj  are  irritaled,  ;ip[)eur»iice9«  of  iM=iiKibi1ity 
arc  caufrod.  This,  by  the  bye,  uuly  sliovrg  that 
Al.  Magfrndie's  test,  liusceptibiliiy  at  pain,  ift 
worlbless. 

[n  his  *'  Exp£rienceR  Mur  les  fonct!oii»  desra- 
cines  dee  ncrfs  qui  oaisscnt  dc  la  nioelle  fipi- 
niire,*'  M.  Magendie  says.  "  Prtfsquc  toutes 
les  fois  qac  Ion  cxcilc  oinsi  Ics  racincs  pofi- 
tfrietiit^s,  il  se  p]'<Nliiit  de^  conlnicuuiii^  iluri»  le^ 
muscles  ob  Ics  nerfs  ^e  distribticnt;  ces  con- 
IracUons  Ao»t  cependaiir  |>eu  marc]u^e»,  et  inR- 
niment  plus  fBibles  que  si  on  louche  la  motile 
elle-m^me,  Quand  im  i-otijMr  ()  In/t^ls  \w  faiscvm* 
0k  raAne  pMirkure,  ii  jne  prv(Udt  un  imurt-rnml 
de  iotailU  tfantt  la  tw^mbre  oilfahceau  va  se  rttttire. 

"  CcB  faitfl  aont  done  conlirmatifs  de  ceux  que 
j'ai  anuouc^-ft :  sciilBin^nt  \U  stniblciit  ^tablir 
que  Ic  K*ntimcnt  nc^t  pa:^  cxclutiivemciit  daiifl 
le»  racinei4  (>oi&t6ri<*ure)^,  noii  ]Au^  que  le  mouve- 
mcDt  datiH  les  ant^ieures. 

In  their^'Anatomje  des  Syst^mes  Ncrvuux/' 
Magendie  and  Desmouliu^  similarly  my,  "La 
stctw/i  ffuH  /uisvaiH  lie  rttcimjt  dorxatra  cautc 
W9C  9CC0UMSC  deimt  ic  mcnibrc  corrcspondarU*" — 

"  Pftuca  4<  obucuro  hoc  orpicnonio  dicam  ;  «|  aub<ltil>Lpo 
pTDretaon,  tubiiamiom  cm«Tcam  mihi  vLd«n  dic«Um  «IM 


"  L'isoltimer)!  tics  deux  propriety  dans  chacun 
des  ordres  dc  racmes  a'c&t  done  pas  absohi." 

Thus  Ma^eiidie  retiirn.<i  still  more  completely 
to  the  original  doctriuc  of  the  prescol  writer, 
granting  a  share  of  seiittibilily  lu  the  nnterior. 
and  of  intlueticc  over  the  musctc^  to  the  poste- 
rior nerves ! 

Thua,  to  say  nothing  of  Sir  C.  BclPs  Brsl 
worthless  and  abandoiied  doc'Iririe,  heu|>|>ears, 
crCQ  in  im  tDdUputable  publications  in  1821 
<ir  later  (twelve  yeyrs  at  leaiHt  after  the  writer  a 
fifftt.  and  six  years  after  his  second,  ^eritscf  pub- 
lications), to  have  aj^Herted  that  the  functions  of 
these  nerves  respectively  were  the  ver>"  reverse 
of  thoAc  the  writer  had  assigned  them,  Himply 
in  order  to  moke  fucb  riews  hig  own.  Bel- 
lili^ri,  howerer,  concedes  motjoti  lo  tlie  poste- 
rior column  as  the  writer  had  asserted!  Schocpf 
fullijw>  liiH  ^^xamjilv  \  !  umi  Magemlit  nnhc-si* 
tatiugly  concedes  a  share  of  sensibility  to  the 
anterior,  and  of  muscular  influence  to  the  poste* 
rior,  roots,  as  the  present  writer  bad  originally 
Pis*erl«d !  t  1 

Str  C,  Betft  Ae^novyted(rmenl  o/  the  UnMtirfaetortMfiS  irf 
Exptrmunit  cm  the  Hifof*  <if  f  V  Sfml^t  y#rrM,  oUhvu^k 
iA*t/  nitnur  e^mid  tif^rd  amy  growtd  ttrteily  kogic^fat  ki» 
mrfrtfon  pf  ike  Wriln-'i  doetnttf. 

It  iH  precisely  what  rni)$ht  have  been  ex- 
pected, that,  aHcrall  this.  Sir  C.  Bel!  should 
aclcuowli^dge  his  experiiueut  on  the  rool«  of 
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spinal  aerv€«  in  a  iioing  ammai  tu  be  unsiitisfac- 
tory !  But,  in  a  dead  rebUt^  he  say«,  that  "  on 
irrilating  the  posterior  rnoU  of  lUe  nerve,  I  cnuld 
perceive  no  mobon  coneecjueiit  in  any  part  of 
the  mubculur  rramc;  hut  on  irritatiug  ihe  ante- 
rior roots  of  the  nerve,  at  euch  touch  of  the 
ilbfO^fr  there  was  a  corre&|K)n<)ing  motion  of 
ifae  muscles  to  which  the  nerve  was  distri- 
bulwl.* 

A^n  he  says  "  tlic  imjMsafU^Uitg  of  arriving  at 
»  decided  conclusion  regarding  tJie  sensibility 
of  these  roots  [the  anterior  ones],  was  the  recu^n 
why  \\c  k/i  his  experinit^uls  as  we  hnd  Ihem,  to 
|Hx>scctite  the  subject  by  observations  and  expe- 
riments on  the  liQh  pair.*' ! ! !  f 

Muller  also  tried  fiimilar  experiments  on  living 
ralAlU ;  but  he  found  "  that  the  previous  opera- 
tion of  opening  the  vertebral  canal  was  so  difficult, 
ftnd  attended  with  such  excessive  pain  to  the 
inimab,  as  frequently  to  induce  involuntary 
twitclies  of  all  the  muscles  even  when  the  nerves 
were  not  directly  irritated,  so  timt  he  M'as  pre- 
eluded  from  deducing  any  satisfactory  conclu- 
sions/' 

Muller,  however,  went  still  furtlier  from  the 
right  road,  and  had  recourse  to  frogs,  in  which 
the  nervous  system  is  materially  difierent,  as 
waatjng,  or  nearly  wanting,  cerebcl,  ganglia,  A:c< 

"  Ncrvout  System,  p.  31. 

t  Pnfaco  bo  ih^  »ftme  work,  p.  1t3- 
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— circnmsIaTK^wi  which  caiiiiot  fail  tu  nKxIify 
more  or  l6ss  whotcvcr  operations  ore  performed 
on  iht^ir  iiervoiifi  syj^lem. 

How  boldly  aad  diBtinctly,  then,  (the  \vriter 
taiiiict  help  x»yinij)  dues  the*  origi»Ml  doctrine 
stand  forward  from  the  shufRos  of  the  first  of 
these  anatojoislji,  and  the  confusion  of  the  rest ! 
— The  writer  will  now  endeavour  toexplaiD  the 

t;Avax*or  TJti:  ulukdcim  coMuimD  ix  thk  mfiKUH})!  or 

TJtl    VRlTtTl'A   MBCOVERir    JIT    »A  C,    DLLL   AVD   OTHUU. 

Many  attempts  have  he.cn  made  to  discover 
ibc  fuuctioii£  of  the  various  part£  of  ihe  brain^ 
byobderriDg  (hectlccU  of  diseases  or  of  injarie^. 
There  are  objections,  howeyer,  which  are  abso- 
lutcly  fatal  to  that  mode  of  proceeding. 

With  regard  lo  the  c^tfecu  both  of  diseases  and 
injuries,  tbc  connections  between  parU  aiid  the 
sympathies  which  they  evidence  set  at  defiance 
all  accumle  conclusion;  and  with  regard  lo  in- 
juri&a  in  particular^  the  cutting  through  intcrmc- 
dialc  partft  in  order  to  reach  deep-»i^ulcd  ones, 
can  produce  only  the  gros^M^et  deception,  for  as 
the  injury  U  compound,  theefiect  cannot  he  the 
simple  one  sought  for. 

Here  (happily,  aa  wc  tdiall  afterwards  see) 
nature  i&  in  nUiance  with  humanity,  and  thus 
distinctly  fitTbidsi,  as  wor,ie  than  u^eleJU,  the  per- 
formance of  bloody  and  cruel  experimenti^. 
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UlUr  WorfhUtw/i»  ofaU  Erptrinuntt  o*  Litnn^  Animattf 
»  which  J'^ioKtioni  art  dfitrojfcd  or  disturlKd^ 

To  preTent  cavilliiiif,  it  is  scarcely  necessary 
to  observe,  tbat  cxpcnmcnts  on  air  rcBpirdd,  on 
variuuK  excTctioas — in  sliorl,  experimeots  in 
which  fuocljona  urc  ncitlicr  destroyed  oordi»- 
turbed,  are  not  ofUie  class  livre  objected  u>. 

Experiments,  however,  on  the  ncnous  sys- 
tcfii  ure  guiiL-riilly  of  a  diUVreat  kind,  a«  even 
the  uniaitiatcd  will  acknowledge,  when  they 
ftre  informed,  that,  fur  &uch  ptirpo4ie»>  the  head 
of  a  monkey,  perhaps,  or  of  a  dc)^>  is  Jtrtit  screwed 
intu  a  vi4.*e,  or  his  body  strttched  over  ei  log  of 
wood  and  his  legs  naitcd  down  ttpon  it.— the 
%km  of  the  head,  or  th^t  over  the  spine  of 
the  b«ck,  is  next  cut  through,  with  a  knife — 
ihe  living  niembranoiis  or  fleshy  parts  are  then 
dittcctcd  or  (to  permit  the  subsequent  opera- 
tiofioftbij  Kaw)^cruped  from  lliL^boneH,— nrnidst 
sqaceling  and  convulf^ive  Htnigg-lc^,  the  ^ull, 
or  the  loDg  spinal  canal,  is  opened  with  a  saw 
— a  ditBcult,  and,  if  carefully  done,  long  pro- 
tracted opcmtion, — convulsions  still  continue, 
aod  blood  is  poured  out  so  incessantly,  tbat,  in 
spite  of  the  |>erpetiial  application  of  H|Kjn)^->», 
any  distinct  view  of  the  parts  is  impossible, 
utterly  impossible, — and  it  is  under  all  these 
circum^tniiccs.   that  a  man.   more    brutal  than 
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the  beagt  he  deatroys,  pretends  to  tell  what 
he  han  done,  vrh\lc.  thrusting  his  knife  through 
(he  parts  of  the  brain,  or  into  the  spinal  canal, 
Mill  trembling  and  blood -gushing* — and  it  is 
aAer  all  thu  torture  of  vital  parts,  having  nomer'- 
OU5  iinknowD  connexions  and  sympathicd.  that 
hetliiiiks  the  motions  of  the  animal,  exhausted 
Ti'ith  a  succeseioQ  of  complicated  tortures,  afford 
him  a  simple  and  natural  result ! 

Everywhere,  indeed,  has  the  folly,  the  cruelly, 
and  the  unelessnesift  of  experiments  on  living 
animaU  been  practically  exposed. 

Even  Mageiidic  fincl  DL-smoulins  now  impute 
the  principal  rc&ult*  ia  Flourcns"  disgusting  cx- 
pL-riiDcnt»  t<»  tlie  conipresHion  cuii^ud  by  clots  of 
blood  formed  during  their  performance ! 

In  their  work  on  the  vertebrata*  however, 
Magcndic  and  Pcsmoulins  proceed  in  the  very 
samccarei-'r!  unil  il  t^  rnongh  to  say,  that  one 
ref^ult  of  their  experiments  is,  &;»  they  them- 
selves assert,  that  the  optic  nerve  i»  not  that  of 
vision,  and  that  the  trifacial  nerve  itf  the  imme- 
diate organ  of  all  the  other  senses  t 

The  stupid  txperimcnts  and  monstrous  con* 
elusions  of  Mageiidie  and  ne^nioiilins  are  really 
undeserving  of  notice.  So  queer  and  dubious^ 
indeed,  are  the  results  of  tliese  experiments, 
that  M.  Dcsmoulins  thinks  it  necessary  to  take 
his  oath,  ihut  they  are  all  true ;  and  he  does  so 
m  the  following  form  :~"  11  fout  ^rin:  avcc  sa 
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conscience,  en  prifeence  de  Dieu,  dans  I'ini^rAt 
de  iavWti;  je  Tavaia  diji  fait  danace  livre  !" 

But  to  come  nearer  homo. — In  the  expori- 
ment  br  wlikli  irril^ilioii  ofllie  anterior  rucis  of 
spinal  nerrco  produces  motion^  imd  irritation  of 
the  posterior  none,  and  fmm  which  it  is  con- 
cluded, that  the  anterior  roots  arc  those  of  mo-' 
tion,  and  the  poMerior  tJio^e  of  .sriisalioii,  pre- 
cisely ^milar  blunders  and  absurdities  are 
conunitled. 

Id  this  case,  if  the  blunderers  had  known 
aught  or  [iliy^iologyr  and  looked  only  to  the 
effect  produced  in  health  when  mutilation  and 
injury  are  abftcnt,  there  could  have  been  no 
inUtakc. 

It  is  a  principle,  taken  for  granted^  even  in 
these  bungling  experiments,  tliat  the  sensitive 
Derves  will  naturally  and  bcfit  transmit  their 
impressions  to  the  brain,  spiimt  cord,  or  invo- 
Itintar)'  nm^e^  and,  through  thctn,  best  excite 
the  muscles  to  act. — Jiow,  supposing  a  column 
or  nerve  of  Aensation  to  be  artificially  trritatetl. 
it  u  evident  that  the  most  natural  and  effective 
innucncc  on  motion  mimt  be  its  effect — the 
muscular  parts  must  have  instant  excitement 
to  act. 

So  surely  is  this  action  the  natural  effect  of 
itkch  excitement  of  sensitive  part»,  that,  if  the 
spinal  cord  of  an  animal  be  completely  di- 
ndrd,  and  the  sole  of  it.^  fout  he  irritated,  the 
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coDvuUivu  moveiuinit  uf  its  leg  is  accurately  the 
gesture  which  tlic  animal  emptoyA,  when,  in 
undisputed  pcw^&^ioti  of  i«eu»atioD,  it  retiacts 
its  limbs  from  fiimilar  iiritatioiK 

Tbt?  oc'curreDce  of  action,  in  this  case  limited 
to  the  muscles  of  those  extremities,  otily  proyes, 
that,  itidependenUy  of  the  will,  under  injury  at 
Icftst,  a  connection  exists  between  the  nerves 
of  the  skin  and  those  of  the  muscles. 

Here,  however,  Sir  C.  Bell  would  be  as  well 
wxrnuited  in  coiicludin|^,  that  the  skiu  u»  more 
properly  an  organ  of  volition  than  of  sensatioar 
aa  he  is  in  bis  siimilar  conclusion  uh  U)  the  an- 
terior column  and  roots  of  nerves  when  muscu- 
lar action  follows  their  initatioii. — Does  he 
really  conclude,  that  the  skin  of  the  sole  of  the 
foot  is  an  oi^n  of  volition  f 

No:  but,  in  the  face  of  these  obvious  truths^ 
Sir  C  Bell  duct-ivL-^  ]iimxelf;  and  udding  an- 
other proof  that  want  of  fairness  is  inaeparahle 
from  w»iu  of  knowledge  and  ability,  he  still 
eoiicltid&<^  that  these  very  columns  and  nerves 
are  those  of  volition  ! 

He  of  course  rxaxottt  thu£,  as  shown  in  the 
Advertismncnt — that  l>ecause  the  irrilalion  of 
cuUitKm*e  *iert€ft  by  producing  motion,  proves 
t&cm  to  Br  sensitive  ones,  therefure  the  irritation 
of  anterior  ^mi  rtervet,  by  producing  motion, 
protrj  ihrm  mt  to  Ae  sensitive  ones; — or  (if  this 
form  please  him  better)  thai  )>eeaus«  the  irrita- 
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tion  <rf  cutamous  tierrcs,  ^v  P'^^King  motion, 
prores  them  to  be  sensitiv«  ones,  therefore  the 
irritation  of  pcsUrwr  spinal  rterve^^  hy  pfvducin^ 
no  moiimi,  pruvt's  tlieni  to  be  Hensilitc  onea*;— 
Of  that  because  the  irritation  oi  ganglionic  jierwt 
in  the  cbi^st,  by  rauHing  no  increase  of  motion, 
dots  not  iiiwpro^t  ibcir  being  motive  nerrcs,  for, 
on  them,  the  iiiotioaH  of  the  vital  organs,  indis- 
putably depend,  tlicrefore  tlie  irritation  oigang- 
Eanic  nerves  in  the  spine^  by  causing  no  motion, 
doesdisprpvc  their  beiDf?  motive  nerves  ;^that,  in 
akort,  the  strictest  analogy  ami  the  closest  rea- 
Ronin^  are  UfteJess  in  physiology,  and  that  ig'no- 
rant  and  rcckicss  experiment,  especially  when  it 
is  unexptaincdr  or  explained  so  as  to  contradict 
aJt  living  and  healthy  phenomena,  is  the  test  of 
perfect  adaptation  for  physiological  research. 

tn  this  experiment,  the  true  explanation  evi- 
dently is — iLat,  by  directly  irritating  the  ante- 
rior nerves,  we  simulate  touth  upon  their  ex- 
tremitie<>,— 'that  Bensitive  nerves,  whether  roou 
Of  branche^^^o  naturally  transmit  such  imprcs- 
alona  of  touch  to  the  brain,  ftpinal  cord,  or 
involuntary  nerveii,* — and  that,  tlirmigh  tlicm 
alone,  the  muscles  can  thus  be  excited  to  act ; 

*  El  team<  |trobftbUt  that  any  moibn  excited  by  trrituion 
will  ali*«f»  b«  mroltrtiury,  Ifijtl  in,  dcrpt?ij<l<rnr,  not  on  Ui« 
cCT«bd,  but  the  lulcral  columns  of  ibe  Apinnl  cord.  Thut 
ai  1^1  «i|ieiimt*nia,  iHir  motion  i*  >r'1ow  the  point  irrita(«<l, 
tvnng  pMMcd  directly  ihTcniEli  the  cvrd. 
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— utid  further  tliat,  by  directly  irritating  the 
posterior  nerves,  wc  do  Dot  simulate  volition  m 
llic  ccrebel,  or  the  impulse  to  involuntary  action 
in  the  spinal  cord, — that  motive  nerves,  whether 
roots  or  1>rai»chr:«,  whtcli  have  thuift  |)a«;&ed 
through  their  peculiar  or^ns,  do  not  obey  an 
impulse  which  is  entirely  Toreign  to  them, — 
and  tliat  accordingly  the  museles  cannot^  by 
such  iiiappropriutt;  itieai)?«,  be  excited  lo  actj 
— and,  moreover,  that  they  can  be  the  lesa  ex- 
cited to  act,  because,  as  in  the  nerves  of  the 
abdomen,  which  are  evidently  motive,  ffanglia 
prevent  motion,  ao  here  is  a  ganglion  on  every 
one  of  these  very  posterior  roots. 

Here  is  an  experiment,  then, — perhaps  the 
mofit  remarkable  ever  made  on  the  nervous  sys* 
tern, — an  experiment  which,  throughout  Go- 
rope,  ha$  been  repeated  by  all  the  writers  on 
Uiis  subject, — an  experiment  which  haii  stained 
the  page  of  every  phyfiiological  work  ia  every 
language,*— an  experiment  which  not  one  of  its 
iuatituters  has,  in  the  slightest  degree,  under- 
stood,— an  experiment,  for  the  explanation  of 
which,  these  very  iustituten-;  have  laid  them- 
selves under  obligation  to  an  observer  and  a 
reasoner  who  has  left  to  them  the  mutilation  of 
Im  doctrine  for  five -and -twenty  ycarsl 

Let,  therefore,  candid  and  honourable  men 
now  say,  wht-lher  whsil  they  have  ju»t  »een  does 
mofit  honour  to  the  raelhod  of  observation  and 
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reasotungr  or  to  tlial  uf  experiment  oil  living 
ial5, — Let  them  say  whether  aii  expert- 
vietit;Ku  gravely  in^tiiuud,  so  uiiiven^ally  per- 
formed, so  oftea  repeated,  and  of  which  not  one 
oTitft  advocates  Imve,  during  a  <jtj;irf«r  oPa  ceu- 
tury,  bccQ  able  to  explain  the  nature,  affords 
any  token  thai  the  personN  who  do  these  things^ 
bare  minds  capable  of  underst^Lnding  what  they 
do, — or  whether  it  has  not  afforded  a  signal 
proof  that  the  obecrrcr  with  whom  tiiis  doctrine 
originulvd,  and  to  whom  it  was,  after  all,  Jefl  to 
explain  the  act  of  these  physiologists^  has  not 
pursued  the  better  course. 

Of  Ihc  procedure  and  the  capacity  of  these 
perK>|]$>  lliere  cwnnot  he  twu  opinions, — Still 
the  undiAcriminating  advocate  of  experiineat 
may  say,  "  Weil,  we  have,  after  all,  bene6ted 
by  the  cxpcrimCDt,  eit^ce  it  has  ctow  led  to  the 
explan^ttion  of  it." — I  deny  this,  I  am  satisfied 
that  those  who  argue  thus,  know  nothing  of  the 
n-al  naltin;  and  application  of  experiraent  ia 
physiology,  and  only  carry  about  with  theme 
remnant  of  that  pucrUc  love  of  external  de- 
monstration which  characterizes  the  child  inca- 
pable of  understand  ing  a  wJty  ur  a  ftcani4t\ 

Experiment  is,  indeed,  valuable  in  any  case 
lo  which  it  ia  applicable — that  is,  in  iiny  case 
where  its  apparent  result  is  the  direct  and  im- 
mediate effect  of  itA  performance,  or  an  effect 
that,  being  easily  traced  and  understood,  iltus- 
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troted  the  purpose  Tor  which  il  was  perforrDed*^^ 
But  experiment  is  worthless,  utterly  worthless, 
ID  ever)"  ciific  ill  which  its  living  Hiihjccta  prcficnt 
infinilc  rclatioiiit  and  sympathies,  in  which  un- 
seen inHuences  are  exerUd,  iu  which  pheuo- 
meua  inlertnediate  to  tlie  experiment  and  its 
apparent  result^  arc  hid  from  the  eye  of  the  cx- 
per  line  liter,  in  which  there  \s  consequently  more 
chance  of  a  wrong  than  of  a  right  expLauritioQ 
^^>aR  the  history  of  this  experiment  indisputably 
proves,  and  in  which,  at  the  best,  and  even  when 
it  is  ultimately  explained,  the  time  uf  the  ex- 
plainer 16  wasted  in  the  exposition  of  a  blunder, 
iu<itead  of  n  natural  law. 

To  make  this  gtill  pluiuen 

What  is  here,  the  cau«e  of  tiie  failure  as  to 
just  explanation?— The  taking  the  resLlt  of  Ihc 
experiment,  nanivly,  th^f  mutiun  prociuced  by 
irritating  the  Emtcrior  root«.  for  a  direct  or  im" 
mediate  refiult? 

And  why  did  the  oxpcrimcntora  take  it  for  a 
direct  or  immediate  result?  — Bccau&e  they  did 
not  think  of,  much  less  understand,  the  struc- 
ture of  the  iutemiediata  part*!. 

Uonce  it  follows  that,  before  instituting  any 
experiment  of  (hi«  kind,  tlie  inttrrmcdJate  partK 
^-their  bcginDing,  their  middle,  and  their  crul^ 
should  be  completely  unravelled,  and  their 
euur^e  distinctly  traced. 

But  if  the^e  parts  bo  unravelled  and  if  tiieir 
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courae  be  distinctly  traced,  what  will  be  the 
ittft  of  experiment?— None,  absolutely  none. 

If  even  in  a  nerre  of  which  the  countc  were 
unbroken  Irom  or^^  of  BCnfie  to  miwcle,  aii  ex- 
perimenter could  attificially  excite  action  in  an 
iDTcrse  order,  namely,  from  muscle  to  organ  of 
9eihHC,  his  experiment  would  be  utterly  worthless 
in  the  estimate  o*'  any  mar*  capable  <?ilher  of 
enlarged  obecnation  or  of  higher  reafioDin^j;* 

1  cannot.  1  believe,  better  shew  the  total 
iDapplicability  of  experiment  to  the  nervous 
ay«t«m. 

Comparative  auatomy  und  the  observation  of 
[latural  and  healthy  phenomena  can  alone  »hew 
the  course  of  natural  action :  while  artificial  ex- 
citement and  force,  as  even  by  pinching,  from 
root  to  branch,  soccessive  parts  of  a  nerve  witi) 
forceps,  is  as  likely  to  cause  retrograde  as  na- 
tural action. 

I  have  put  this  rcEUSoning  in  the  clearest  form 
of  which  I  am  eapabk,  and  in  little  paragrapha, 
because,  while  these  gentlemen  have  been 
making  cxperinientJ4,  which  were  umlerstoixl 
by  nobody,  on  the  nervous  syatcras  of  animals^ 
they  have  innocently  been  inakiiig  oiif,  wliich 
must  tww  be  undcTBtood  by  every  body,  on 
their  own  nervous  system. 

The  rage  for  experiment  on  living  animals 
will  now  be  easily  underHtood.  —  All  (ttoh  have 
eyes  and  hngers.     They  rejotcc  that  some  (uq- 
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tastic  use  of  these  may  be  called  experimeDt. 
Tills  becomes  a  tiappy  cQiiipeiisatmii  for  the  want 
of  reasoning  powers.  The  number  of  pretonders 
oaturally  renders  the  method  universal.  And 
each  blockhead  thinks  himself  wise  when  he  has 
made  m\  experiment  which  he  does  not  nnder> 
sland^^Hcnceforth  let  ihese  men  know  that 
amphtude  of  eye  a:id  hand  is  a  wretched  sub- 
stitute for  littleness  of  brain,  and  that  reasoD- 
JDg  powers  are  essential  to  all  advances  in 
physiolopy- 

In  his  escperiments  on  the  anterior  roots  of 
the  spina)  nerve^t^  in  mammiferous  animaU,  M. 
Magendie  found  that,  when  these  were  diTided 
elofie  io  the  chord,  and  irritation  was  made  on 
the  roots^  no  sensible  effect  followed,  whereas 
whiUt  their  connexion  with  the  chord  was  pre- 
*»erved,  the  slightest  irritation  was  productive  of 
effect;  and  tlie  nearer  ii  wa»  made  to  the  chord, 
the  more  int^^nse  was  the  influence  occasioned 
by  it 

Now  this  might  have  led  M.  Maperdic  to  the 
truth  a»  to  the  anlerior  roots;  for  it  ift  evident 
that  no  sensible  ctfcct  followed  their  irritation 
when  divided  from  the  chord,  because  no  motion 
resembling^  a  sensitive  one  could  in  that  case  so 
easily  reach  the  ana^rior  culumns,  or  ascend 
through  them  to  the  cerebcl— the  former  pro- 
ducinjj  involuntary,  the  latter  voluntary  motion. 

The  following  are  the  words  of  M-  Magendie 


U4!SDEn$IKTHtti1NVGlUriON  BY  SIR  C.  BHLL.  107 


ID  his  "  Hxp^iences  sur  lefi  Foiiciions  ded  Ka- 
cines  <le*i  Nerfs  qui  nai&«cnt  de  la  Mocllc  Epi- 
nUrer 

"  Ccpendant  line  difficult^  pi>uvt»t  »"d<var. — 
Quand,  dams  lea  exp^ences  qui  pr^^cnt,  lea 
raciDes  ont  (if.  coup^-s,  cllea  ^laient  (xmLintie« 
avec  la  mocUe  ^pini^rt:  ribraulcmcnt  commu- 
nique \  ccllc-ci  ne  »erait->l  phs  la  v^riUiblv  ori<- 
gine,  soil  des  coDtractions,  soit  de  la  douleur 
qu'oQt  ^prouv^  lea  ammaux? — Pour  lever  ce 
doute^jVi  n/ait  ict  expirimca  aprts  avoir  s6par6 
left  ncint!ft  de  la  moelie;  [This  evidently  was 
anxiously  and  carefully  done;  and  mark  Ibo 
rejiult]  el  Je  doU  dirt  y«*cxcept^  sur  deux  am- 
maux, DLL  jai  vu  dcfi  coutractionfs  quaiid  je  pin- 
^-aifi  ou  tiraillats  le^-ft  faiseeaux  ant^ncurB  et  pos-> 
t^eaitp  dan<  tous  le$  autrejt  czMje  n*ai  otfecrvi 
aucuntfti^ai^htc  de  Firriiation  dts  rtuhtrx an^ 
Urieunt    ou   postMcurts    mmi    s6paries    de   la 

The  perfect  accuracy  of  M.  Magendic  s  state- 
toent  as  to  the  effects  of  tiim  experiment  in 
th«  liigher  animali^,  U  supported  by  the  cireum- 
fttatice  that  its  result  is  oppos^ed  to  his  viewft; 
and  that  be  felt  tliis,  hifi  '*je  dois  dire,"  in  the 
preceding  quotation^  sufficicotly  proves.  There 
wu,  therefore,  no  room  here  either  for  negli- 
gence or  ha&tc. 

It  appears,  however,  that  in  frogs,  motion  can 
be  excited,  by  means  of  the  anterior  roots,  crcn 
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when  they  are  detaclied  from  the  posterior  co- 
fiimtis. 

I'roimor  Mullcr,  of  Bonn,  has  published  the 
results  of  his  experiment  ou  these  atiimaU, 
wbich  are  to  be  found  in  a  late  Number  o(  the 
"  Anoales  des  Sciences  Nuturellea." 

"  When  the  posterior  root/'  he  say»^  "  is  di- 
vided, the  animal  ^ppcar^  to  ex|K'rieRce  'quel- 
que  doiileur:'  if  the  distal  or  unattached  portion 
b«  OQW  seized  and  irritated,  there  is  not  the 
slightest  tmee  of  movement  in  any  of  the  mus- 
cles of  the  Iruulc,  or  of  the  extremities.  When 
the  anterior  or  abdominal  root  is  simply  touched^ 
convulsive  movements  of  the  exlreniitk-s  im- 
mediately follow :  the  same  phenomena,  only 
more  violent,  are  obierved  when  thU  root  Jscut 
and  irritated. 

"The  galvanic  experiments  were  performed 
at  first  with  a  single  pair  of  zinc  and  copper 
|>lalva.  Upun  applying  the  two  plateit  to  cut 
ends  of  the  anterior  roots,  the  muscles  became 
convulwd  't  but  noiiiich  e^VetwaKCvcr  produced 
when  they  were  apphed  to  the  posterior  root*.'* 

Thib  difference  of  reflutt  in  two  ditterent 
elassos  of  animals,  must  of  course  depend  on 
the  differencE:  of  structure  characterizing  cacb. 

I4ow,  wc  find  in  the  frog,  that  the  cerebcl. 
on  whioh  vohmtary  motions  depend^  if  il  can 
at  ail  be  said  to  exist,  is  reduced  to  a  narrow 
line,   and  tlie  spinal  cord,   chi   the  lateral   cd*- 
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lumns  of  whicli  iovolunUiry  motioDs  depend, 
is  immenitely  increased.  In  other  vri>rds,  we 
find  the  superior  part  of  the  oerebro- spinal 
system  becomiog  le^s  important,  and  the  infe- 
rior becoming  more  so. 

It  is  not  less  certain,  that,  tike  the  spinal 
cord»  the  nerves  of  the  lower  animals  obtain  a 
corresponding  cacrease  and  irnportance  com- 
pared with  the  central  parts  of  the  system.  It 
cannot,  therefore,  be  surprising  that  their  reci- 
procal influence  should  be  greater. 

As  Mr.  Baaer  has  sho\vu>  that  when  a  por-> 
tion  of  recent  brain,  brown  and  white,  is  exa- 
mined by  a  high  magniherp  the  rows  of  globules 
pass,  without  iutcrruption  or  change  of  direc- 
tion, lix)m  one  part  to  the  other. — as  this  motion 
may  be  »een  by  the  projection  of  the  cut  ends 
ofauy  nerve  on  pres^ng  it  in  the  middle, — as 
we  can  compL*!  n  retrograde  flow  of  blood  for  a 
short  space  eiihcr  in  artery  or  vein  which  m 
that  case  is  relieved  by  ana&tomozing  branches^ 
— it  is  evident  why  the  pressure  of  a  detached 
anterior  spinal  root,  always  proceeding  with  the 
point  of  the  forceps  from  the  root  to  the  branches, 
sbould  there  also  cause  a  retrograde  movement 
of  nenroas  globules,  to  be  similarly  relieved  by 
anastomoziug  branches,  and  to  eH'ect  more  or  less 
of  motion  by  calling  many  or  few  of  thene  into 
action. 
The  peculiarity,  therefore,  which  occurs  in 
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this  case  is  probably  owbg  to  this,  tliat  when 
in  the  frog  tlie  detached  anterior  ocrvc  is  thus 
compressed  from  rool  to  branches,  a  retrograde 
actioD  is  established  down  to  the  pwnts  of  June- 
tion  of  the  nerves  of  this  particular  pair  with 
those  which  are  given  off  from  the  cord  both 
above  and  below,  of  which  the  branches  run  pa- 
rallel wiUi  thij^,  and  which  always  Join  it  by 
subordinate  branches,  or  at  all  events  with  vo* 
luntary  or  involuntary  nerves  from  the  posterior 
roots. 

It  seems  probable,  ipdccd,  that  these  com- 
munieatirg  branches  exi&t  for  this  very  purjuifte 
of  supplying  the  dcfeetive  action  or  obstructton 
of  each  other;  and  this  ifi  perfectly  analogous 
to  what  cxiats  in  the  vaseulor  system. 

It  is  not  wonderful,  then,  that,  in  a  claw  of 
animals  in  which  mere  nervous  action  becomes 
rcliitivdy  ni(»rc  im{K>rt;uit  than  cerebral,  and 
in  which  all  the  parts  and  alt  the  functions  of 
that  system  become  more  independent  of  each 
other,  such  interchoi^gc  of  action  should  be 
greatly  f^iciliiated. 

It  is  further  remarkable  that,  in  frogs,  on  the 
longitudinal  fitanR'nls  of  the  sympathetic  which 
run  along  each  side  of  the  spine,  and  which  are 
everywhere  connected  with  the  very  rouU  in 
question,  those  ganglia  which  exist  in  higher 
animaU  and  which  obviously  intercept  nervous 
action,  are  remarkably  defective. 
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In  the  still  inferior  clauss  of  tislies  ganglia  aro 
stin  more  defective — in  most  of  them»  indeed, 
nearly,  if  m>l  romplelely,  wanf.in<j;  and  con  Id 
they  be  as  easily  experimented  upon,  it  is  pro- 
bable that  thrs4r  communications  or  interchanges 
of  action  would  be  found  to  be  still  more  easy. 

It  seems  to  me  probable,  however,  that  some 
considerable  decrree  of  the  same  efTectfi  should 
be  fbtind  in  birds,  and  even  in  mammalia,  but 
that  it  should  no  doubt  be  leas  and  lees  as  the 
central  predominate  in  importance  over  the  ex- 
ternal parts  of  the  system,  and  as  the  ganglionic 
apparatus  encreases, — Precisely  such  appears 
to  be  the  case  from  M.  Magendie's  acknow- 
ledgment. 

Blundfrt  as  U  tiu  Ortttitr  Organs  ft<jm  fiol  undttstoM'tn^ 
ike  Mcsuitt  of  ExperjmanU, 

As,  however,  in  direct  opposition  to  all  evi- 
dence and  reasoning,  these  anatomists  called  the 
anterior  roots  and  columns  motive,  and  the  pos- 
terior sensitive^  it  became  necessary  for  them  to 
prove,  that  tlie  brain,  with  >vhich  the  anterior 
arc  connected,  is  the  orjan  of  motion,  and 
that  the  cerebel,  with  whieh  the  posterior  are 
connected,  is  the  organ  of  sensation. 

That  the  hemispheres  of  the  brain,  however, 
have  no  direct  influence  over  locomotion  ia 
pro\"ed  by  the  circumstance  that  their  removal 
produces  no  change  in  the  habitual  walk  or 
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ge&tureof  aniniaU. — Bui  let  u$  hear  wliat  even 
M.  Mageodic  ooknowlodges  upoQ  this  subject, 

"  The  cerebral  hemispheies  may  be  cut  de-eply 
mXo  thcdiScrcntpoinUof  tbcir  superior  surface, 
without  iuiy  marked  alteration  of  motioD  taking 
place. 

"  Even  tlieir  entire  removal,  if  not  extended  to 
the  anterior  striated  bodies,  produces  no  appre- 
ciubit*  rffect ;  except  what  may  easily  be  rtferred 
to  the  Buffei-ing  which  such  an  experiment  must 
indnce. 

"  The  results  arc  not  alike  in  all  the  classes 
of  vertebral  <iiiimals:  tbo^si:  which  I  have  de*- 
scribed,  have  been  observed  in  the  niaiumifcni, 
and  especially  in  dogs,  cat»,  rabbits,  guiuea-pigs, 
hedgehogs,  squirrels. 

"  lu  birds,  llie  removal  or  detitruclion  of  the 
hemiaphercd,  the  superior  tubercle:^  remaining 
entire,  ufi^n  gives  place  to  a  Ht^te  uf  so[)(>r  aiid 
insensibility  which  was  Jirst  described  by  M. 
RoUudo:  but  I  have  seen,  in  a  number  of  cusea^ 
the  birds  ran,  leap,  swim.when  their  hemisphere 
was  removed. 

"  In  reptiles  and  fishes  upon  which  I  operated, 
the  removal  of  the  lit;mi>phei'&'«  !»eemed  to  have 
very  little  effect  upon  their  movements;  the 
carp  swam  with  agility,  the  frugv  leapud  Bnd 
swam  about  as  if  tbcy  wore  quite  untouched* 
&c.  &e.,  nor  did  sight  appear  to  be  abolished. 

'*  The  S|Kiiitaiit::tiiii<Defts  nf  our  motions,  then. 
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does  not  u|ij>ear  tu  Ijrlong  tu  tlie  litTni**pliL'n*> 
cxclu«iTcly,  OH  a  young  phyeki1ogi?it  has  rcccnlly 
advanced.  ThU  fact  (true  in  certain  birxLs,  ^^ 
pigeons,  adult  crows,"  ;*rc,— Query)  **  docs  not 
bold  in  »tlier  Ijirdx,  and  is  etitiirly  inapplrcuble 
to  the  mammalia,  reptiles,  and  tii^hes^  nt  least, 
to  the  »|tecie«  which  I  have  myseir  submitted  to 
^experiment. 

'*Thc  longitudinal  section  of  the  supciior 
commiiwure  and  its  remfiral,  jirmlticx^  uiy  jui* 
ditional  effect  npon  the  motions.** 

I  here  the  more  readily  cgunte  M.  Magendies 

■experiments,  because  their  results  arc  directly 

©pposud  to  iiW  own  dootrine  iind  (hat  of  Sir  C 

BrIJ,  and  because  he  is  fully  sensible  of  this.— 

He  siay*,  conformably  with  that  doctrine,  "La 

dispoeition  anatomique  tndiquc  que  le  ^cnlTmcnt 

doit  [that  is,  cotisiBteittiy  with  his  perverted  view 

tct  it]  »e  dinger  plus  pnrticulj<^rcment  vers  Ic  cor- 

velrt,   et  le  mouvemeni  vers  le  cerveaa  ;  raais 

r»uktomie  ne  sulfit  pas;  il  faut  que  la  physio- 

logie  et  les  faits  pathologlques  viennent  confirm 

mer  lindication.     Or  jusqu'ici  ni  Tun  ni  Tautre 

de  c«9  QQoyen>^  n'a  etAbti  ce  que  r»tiatomtc  sem- 

ible  ntODtrer  d'une  manii^re  »i  6videntc,     Lcs  K* 

.Utms  Ju  crnxlrt  nt  /orit  point  pcMre  ia  AimihUiif, 

La  sotatracihn  dctt  hhmqjhirt^  nemporU  pas  /nr- 

crs»airemmt  in  pfrle  du  itiouitmtrtL'' — This  is  an 

important  and  decisive  acknowledgment. 

So  much   for  the  brain  not  being  the  organ 
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of  motion,  according  to  ilie  avowal  even  ortKSc 
experimenters. 

Nutwittisuadiiig  the  innumerable  facts,  how- 
ever, in  proof  of  the  oppoaite.  Sir  C.  Bell  nnd 
MM.  Fod^ra,  Foville  and  Pinel  Grandchamp 
imagine  the  cerebei  to  be  the  organ  of  jjcnai' 
bility^  because  it  suits  their  erroneous  notion  as 
to  Uic  posterior  roots  and  columns. 

But  that  the  posterior  columng  and  roots  are 
evidently  prolongations  oi  the  cerebelr  which  so 
many  observations  prove  to  be  the  organ  of  vo- 
lition, and  to  control  the  motionn  of  the  body,  is 
an  evident  indication  of  their  functions. 


Rational  Mrihod  i^proitCtiling  Physioio^icat  Ix^mirf. 

As,  thcn»  everything  shows  the  worttilcssness 
of  experiments  on  livirg  animals,  the  rational 
method  of  prosecuting:  ph>*Biolc^ical  inquiry  ia, 
evidently,  as  alrt'iidy  stated,  Isl^  uccuratt-ly  to 
ascertain  structure  and  to  observe  healthy  phe- 
nomena; aiid,  2dly,  to  rectir  to  comparative  ana< 
tomy  and  physiology,  in  which  the  dissections 
and  experiments  of  nature  may  be  found. 

Cams,  in  his  Comparative  Anatomy,  vol.i. 
p.  273f  accordingly  says  "It  appears  worth 
while  to  inquire,  whether  the  investigation  of 
the  nature  of  the  mental  faculties  may  not  be 
promoted  at  least  as  much  by  such  anatomical 
comparisons  as  by  the  performance  of  rude  ex- 
periments on  the  brain  of  living  animals  f  and 
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'hich  process,  of  Ihc  two,  w  generaUy  most 
suit^  to  th^  nature  of  the  object.*' 

Tledemann  also,  with  great  truth>  says, — 
"  Comparative  aoatoniy  unveils  to  us  tltc  origui 
\%ad  successive  devclopement  of  the  braun  and 
nervous  system^  from  the  most  simple  animals 
op  to  mau,  the  most  complicated.     There  15  no 
set  of  organs,  in  the  fonnation  of  which  wc  find 
perfect  a  gradalioti  from  the  simple  to  the 
icompound,  as  in  the  cerel>ral  and  nervous  sys- 
lem ;  in  fact,  this  byetem  is  established  un  hji 
UQiform  plan  in  the  whole  aaimal  scale.     So, 
ill   studyinj^   the   gradual    complication   of  the 
structure  of  the  brain  in  animals,  can  wc  have  a 
^l«mr  idea  of  ihu  complex  orgaiiualion  of  (he 
LS  in  man,  and  at  length  succeed  in  com- 
prehending iu  asf^emblage   and  relationTf.     An 
by  the  study  of  the  brajn  and  nervous  system  of 
SQuaais  we  can  alonL-  arrive  at  the  koowledge 
of  the  gradation  which  the  former  undergoes  in 
ibi  fonnation  and  progressive  complication,  so 
also  shall  wc  have  need  of  a  comparative  p<sy* 
cboJogy  to  conceive   the  use^   and   raaniier  of 
action  of  each   portion  which  composes  this 
mass.     Wc  must  observe  attentively  the  phe- 
nomena of  cerebral  action,  from  animals  the 
lowest  in  the  acale  tip  to  man,  and  then  com- 
pare them  with  the  structure  of  the  organ  itself. 
This  comparative  study  of  the  actions  and  orga- 
nization of  the  brain  in  different  ammals  will 
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dUpel  the  cIoikI  over  ilie  functions,  devolving 

on  iu  separate  parts — a  htou-icdg<-  to  be  dcritxd 

from  no  other  mtam  than  those  already  mentmitd.^' 

Even  Sir  C.  Bell  says,  "  Expcrimentfl  have 
never  bceu  the  means  of  discovery  fin  ana- 
tomyj ;  and  a  survey  ol'  wlmt  tia&  beca  at- 
tefupted  of  late  years  in  physiology  will  prove, 
that  the  opening  of  living  aummls  haft  done 
more  to  perpetuate  error  than  con6rin  the  just 
views  taken  from  the  study  of  anatomy  and  na- 
tural motions."* 

But,  iu  reality,  it  nCTcr  was  experiment  on 
living  animalx,  with  all  \\s  horrors,  its  difficul- 
ties, and  its  uselesanrs^  a^i  to  all  rational  con- 
clasion,  that  led  to  i\\\z  blundum  of  Sir  O.  Bell. 

SparcM  nft^^tii  Bltaiden  in  previous  U^fjtolktMM. 

When  Sir  C  Bell  placed  the  nerves  and 
columns  of  sensation  behind  ihosc  cf  volitiop, 
every  physiologist  will  see  that  he  misled  him* 
Mlf  by  some  vague  notions  about  the  erossiogs 
and  dfcoMationH  of  partA. 

Now,  he  niii;ht  have  obsen*cd  that  there  are 
no  cro&singa  between  anterior  and  posterior 
parts,  and  that  even  those  between  lateral 
pailH  arc  few  in  number. 

The  ero&siug  of  the  optic  nerves  may  hava 
been  oue  source  of  this  enor.    But  this  cro4S* 
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^big,  as  I  shall  aTienv^s  ghow^  is  ifceoe^tsary 
only  in  the  eye. 

Touch  hds  nothing  to  do  with  dititunt  objects, 
and  haA  no  minute  aperture  for  the  admission  ol" 
their  impressions :  it  thererore  coutd  admit  of 
BO  eroseiing.  Both  hands  extended  reacb  but  a 
short  way.  and  any  crossing  of  them  or  of  thoir 
acrvca.  would  onJy  have  inverted  objects  to  the 
brain. 

So,  also,  ft9  to  snjell  hearing,  and  ta»tc.  there 
is  no  crmmngi  see  the  parallel  courae  of  Xhi* 
olfactory  nerves,  which  might  so  easily  have 
crossed,  if,  in  the  eye,  cro«!(iug  had  luit  been  an 
exception  tram  a  general  Ifiw,  and  applicable 
only  to  visioti. 

The  decussation  of  some  tibres  of  the  pyramidal 
bodies  U  not  ee^cntlal  lo  the  geneml  functions 
of  the  spjnal  cord,  ait  composed  of  anterior 
and  posterior  partit ;  for  it  is  slight  in  the  lower 
tnammaha.  slighter  in  birds,  and  ab^ient  in  rep- 
tiles and  titihes. 

The  eontemplaiion  of  the  trifacial  nerves  or 
5th  pair  with  their  ganglia,  appears  al$o  to  havo 
led  to  the^e  blundent. 


The  reader  has  already  seen  Sir  C.  Bells 
acknowledgement  that  "  the  impossihiiit^  of 
arriving  at  a  decided  conclusion  regarding;  the 
kibilily    of   thc^e  looU^  [ihc  anterior  onc^l, 
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was  the  reason  why  he  left  h\s  expenmcnts  as 
we  find  tliL'tn,  to  prosecute  the  subject  by  ob- 
servations and  expcnntcntfioutlic  5th  pair/'  All 
direct  arguments  from  ttio  spina]  chord  or  roots 
connected  with  it  are  thus  wonderfully  lowered 
in  value,  if  not  virtually  abandoned  ;  and  we  have 
only  to  try  the  doctrine  delivered  by  these  gen- 
tlemen in  regard  to  the  trifacial  nerves — their  (ttr- 
uicr  resort  f 

Mr.  Mayo  says,  "  it  appears  that  the  Bfth 
nerve  coosistA  of  two  portions,  one  of  which 
hiis  no  ganglioHp  and  \^  u  nerve  of  voluntary 
motion  (and  probubly  of  muscnlar  3cn.Hation\ 
and  another,  which  j^asfies  through  a  ganglion, 
and  furnishes  branches,  which  arc  eitclusivcly 
nerves  uf  the  special  senses.  Soemmering  com- 
pares the  filth  pair  of  nerves  with  the  spinal 
nerves :  by  this  analogy  I  was  led  tu  conjuncture 
that  the  double  roots  of  the  spinal  ncnes  have 
FunctionH  corresponding  with  tho^^e  of  tlie  tiftlt, 
und  that  tlic  large  posterior  portion  of  each 
spinal  nerve,  with  itti  ganglion,  belongs  to 
cutaneous  sensation,  and  the  posterior  branch 
to  vuluniafy  nuitiun.  When  1  was  engaged  in 
cxpcrimenu  to  determine  the  fact,  M.  MagCD- 
die*s  were  puMiished,  which  e^taUiiihed  the 
juslnesa  of  my  conjecture. " 

Now  Mr,  Mayosanalogy  between  the  trifacial 
nerves  and  tUc  toots  of  spinal  nerves  is  bud  ;  lot 
th«   ganglia    on   the   syin[>athetic   nerve,   with 
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whicb  the  irifacial  are  Tar  moir  cloiurty  a««o- 
ciatcd,*  appears  to  be  the  sole  meanfl  of  preTcnt- 
ing  cmiscioiifi  BeDsaiiCQ ;  and,  from  so  clear  a 
ca.««,  he  mi£*h(  mthcr  have  concluded  that  the 
gftb  would  not  exhibit  «en»«,  though  it  might 
fiufier  from  pain, 

Thia  is  coDformabte  with  Dr.  Copland*fi  ob- 
servation, "  that  the  ganglionic  portion  of  the 
fifth  Ei6rve  h  swt  only  a  xentiati  nerve,  but  that  it 
alM  is  engaged  in  the  fuHctioat  cf  sccrcti&f*  ex- 
erted *v  tAe  pari*  which  it  supplie^t  namely,  tl»e 
lachrymal  eccreticm,  the  accretion  of  mucus  in 
the  narea,  and  the  secretions  of  the  mouth  ;^ 
for,  I  would  add,  it  miut  effect  tftcse  tn/Jibret  tk* 
voted  to  vitat  and  nivotiwlar^  action. 

That  on  the  ganglionic  portion  of  the  trifacial 
nerves,  vital  and  involunUry  motiousdepend,  k 
further  proved  by  its  ophthalmic  branch  aiding 
in  the  rooliuns  of  the  iris,  and  by  iu  extensive 
and  large  distribulion  to  the  muscles. 

Mr.  Mayo  himself  (Physiology,  p.  310,)  says, 
'*  It  is  to  this  claiis  uf  nerves  (those  having  gan- 
glions near  their  origin),  that  physiologists  have 
cooUDonly  attributed  the  unconscious  influence, 
which  is  cxerciH^^d  by  the  nervous  system  ov^r 
nutrition.  This  conjecture  docs  not  appear  to 
be  without  foniidation.''  And  lie  mentions  va- 
rious cases  to  show  that  where  the  trifacial  nerve 


*  In  fiiLrj  anU  icplilc*.  llic  (rifu'lut  Ap|>c-nrt  Lo  W  tlkc^onlj 
cenWiJ  pair  villi  wKich  l)ic  »)rin|>Alh«tic  netvt?  U  connccl;^. 
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wa^  injured,  iiif1;immatioii,  tilccrution,  and  upu- 
city  of  the  eye  occurred. 

Now  one  ift  ceriainly  at  a  Iost*  to  see  htiw  sen- 
sation should  Ci-ai  an  uncomviQtis  influenct  over 
nutrilioii,  or  sliuiild  rexist  morbid  timJilifniJi  of 
the  vitai  ftinctiom  of  ihese  ports.  B«l  if  we 
suppose  die  trifacial  tx*  coutroul  itie  involuntary 
ucttcns  of  thejic  parts,  the  explanation  is  casy- 

lii  seU!>ation,  the  motion  !<■  from  t)ie  circum- 
ference to  the  centre,  and  therefore  not  of  a 
resiFiting  kind:  in  involuntary  action^  it  U  from 
a  centre  to  the  circumforGnce*  and  therefore  of 
a  reVtHling  kind.  And  iiKk^cd  t^vcry  obsi^r^ntion 
^eems  to  prove  that,  on  the  ulmo&t  incessant  in- 
voluntaiy  or  voluntary  :4Ctionii  of  parts,  depends 
ihcir  resistance  to  injury  of  this  dcgcriplJon.* 

*  Th^M  views  explain  ttjc  error*  coinmin«d  rC3ip«ctiT«l]r  by 
Sir  C.  Bell*  Mth  Ma>it,  And  M.  Mugcndie.   \n  tin  tlirce  foJ- 

Sir  C.  Bell  ncknowltilgu  &  ioij  of  ik*  motion  <(f  tlt^  /ip« 
«  eaiintf,  in  coQAcqucncc  of  dividi&g  thv  BU[>crior  nuUllMry 
bruhdi  of  xht  Irifftciul  ncrvt ;— but  >i«  a«cribi:«  it  Kt  tlw  \ct* 
cif  Acnuation  '.     (Ncrv,  &pl.  p.  74  and  92.) 

Mr.  Mayotajithakt  lie  divided  tlie  brunch«>«  of  lh«  ft«-0Q4t 
imd  third  divi>ion>  of  the  lnfa«'ml  nc^rvc,  ^'hcrc  lh«r  ctnar^ 
upon  ihc  (icp  in  ati  ftu,  <vtiich  (iq>nvo(l  \he  lip«  of  •fitiAlIoo, 
Avnd  lljDugd  tftrir  appoiUian  did  ne4  frmain  i/atU  tts  tjitct  at 
6*frre,t}\s^yM  no(  lo««  llielr  lone  or  fflll  from  thetM-ib,  hwt 
£A«  animal  txatrd  (p  use  its  Upn  itt  fnling  up  jfi/incf  ;^nnd 
llinlui  drcuni»t:inr»'hi'tiripiitt(4  1«  the  rrifrrrluuofmiKVlicml 

M.  Mif^odirwyft,  "  I  lintv  lonnd  iiifiiv  rtM-Aiclietiipofi  llie 
tijfocial  Eiciiclhnl  tbf  scctjuJi  of  llic  uunk  of  ilial  uc-iiitrUi«de 
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As  indeed  the  ganglionic  poriiou  of  the  trifacial 
supplies,  among  other  parts,  the  membranea 
lioing  the  cavities  of  the  iiosct  mouth,  8cc~,  just 
as  the  sympathetic  supplier  the  cavities  of  the 
thoTSK  and  abdomen,  it  will  now,  I  believe,  ap- 
pear that  that  portion  of  the  trifacial  is,  like  the 
ganglionic  nerve«  of  the  viscera,  a  nerve  gene- 
rally both  of  ^en.sntion  and  jnotion,  for  it  largely 
supplies  both  cutaneous  and  muGCular  parts,  a» 
well  as  secreting  ones,  which  must  rank  with 
the  latter^  in  having  action  from  the  brain — ex- 
actly the  reverse  of  a  nerve  of  mere  sensation . — 
lu  unganglionic  portion  may  be  a  nerve  of  vo- 
liuitary  or  involuntary  motion  atone. 

The  assertion,  1  must  now  observe,  that  all 
nerves  of  sensation  have  gangliu,  is  contrary  lit 
fact.  The  day  has  gone  by  when  the  anterior 
striated  bodies  could  be  called  the  ganglia  nf 
the  oltaetory  nerves,  or  the  posterior  striated 
bodies  Ihc  ganglia  vi  the  uptic  nervc-s ;  and  if 
tbe  inferior  tubercle  be  colled  the  ganglion  of 
the  olfactory,^  the  Kiipenor  tubercle  that  of  the 
opticr  and  the  grey  band  thut  of  the  auditory 
Qcrver  then  it  must  also  be  granted  that  these 


■iUiin  Uic  CT&niura,  arratt  the  molhfi  of  niclilation  i^'^^yfl 
fur  all  tbi*,  he  lljjukfi  "  the  muHu1>:i  of  ttii?  <-)tliil  ntv  iiul 
pai^lyicd:  the  light  of  the  Mun  jnlrndiicnl  HiKJdt^iiljr  \u\v 
Um  eye  MjII  products  winLine-" — The  diAUibution  of  Out 
ncfTc  to  ibc  muHclcS  of  the  eye  will  tvidcnlly  a,i!cviiiit  fur 
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nerves  Imw  utfaer  terminations  on  which  tberc 
are  no  gFmg:li&.  while  thtac  tcnnifintiom  on  which 
ihcy  txixt,  are  actually  trt  pohtts  ivhtrr,  ets  wi/i  of" 
icrtrards  be  seen,  tkcg  join  rtcn'ous  ^tmdfc^  ({fa 
ftijrrrrit  characia' ;  and  they  therefore  affoitl 
tttrikijig  and  decisive  arguments  in  favour  of  Che 
irtth.  thai  gan^lin  ciht,  twl  on  pure  fterves  of 
ficmathtt.  but  onit/ where  ncrvea  of  difatnt  cfm* 
racter  unttt ! 

A  law  indeed  of  great  importance  and  beauty 
«|>nn^v  out  of  thtK,  namely  that — ajs  the  higher 
intellectual  system  disappeara  in  tlie  inferior 
classes  of  animals,  exactly  ho  do  ^ngHa,  which 
seem  Dcccs&ary  to  unite  that  system  with  the 
ncrvuus  system  of  life.  Hence  ganglia  can 
with  difficulty  be  found  in  reptiles,  and  disap- 
[>ear  in  ft&hes. 

And  it  iH  after  all  this,  that  Sir  C.  Bell  consi- 
der* bis  experiments  on  the  trifacial  ucn'e«  as 
" making ccrtainirvhat could  beon\yassttmat(eom 
the  experiments  on  the  spinal  nerves  !*** 

Having  thus  disposed  of  tbcsc  gentlemen's  laat 
rcHort,  in  the  tririicial  nerves,  I  nuw  proceed  to 
deal  with  its  appendix,  in  the  facial  nerves  or 
seventh  pair. 

Here  I  mui^l  jiretnise,  lliut  vital  and  mental 
eeiisation  or  action  appear  throughout  Ihc  &ya- 


* 
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ccni,  to  have  different  nenes  even  in  the  same 
orgsin. 

To  account  for  the  facial  nerve  being 
largely  distribated  lo  the  surface.  Sir  C  Bell 
(Nerrous  SyEtenij  p.  237.)  says^  "  The  in- 
fluence of  the  mind  is  conveyed  to  the  surface. 
The  condition  of  the  mind  in  passion,  for  ex- 
ample, is  as  fcHPcibly  communicated  to  the  j^kin 
as  u>  the  tuu&cIcK  themselves  ;  and  therefore  .  . . 
the  seventh  is  nece^ary  to  tJie  chauge  of  i^cmck* 
iar  action  and  to  the  condition  of  Mf  pore^  when 
affected  by  a  cause  proceeding  from  within  out* 

Novr  thia  is  a  mere  evasion. 

When  the  peculiar  influence  of  the  mind 
is  conveyed  to  the  surface  in  the  exp^e^^illn  of 
passion,  it  is  directed  to  the  muscles ;  and  the 
chiiOge  of  vascular  action  and  the  condition  of 
the  pores  arc  mere  adventitious  asbociations  of 
%itai  action  therewith.  The  negro  has  the  t^Muc 
distribution  of  the  facial  nerve  to  the  skin,  and  the 
same  muscular  expression  dependent  upon  it ; 
but  his  dark  hue  dependent  on  the  vital  system, 
remlers  any  obvious  change  of  complexion  im* 
possible. 

Nor  is  this  all. — ^The  vessels,  belonging  as  they 
do  to  the  vital  system,  appear  everywiiere  to 
be  supplied  by  nerves  belonging  to  that  systcjn, 
namely,  brandies  of  the  syinpHlhctic,  which 
may  be  traced  upward  u|ion  the  carotifi  and 
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iltjwnwanl  tipon  the  fenviral  iirterie.^.  The  ra- 
cial nerveft,  therefore,  can  have  nothing  to  do 
wilh  vasciiiar  actioit  and  tht  /mfc^  of  the  face, 

Tiie  distribution,  therefore,  of  the  factaJ 
nerve  to  the  skit»,  is  directly  i)[>|)Ofteil  to  SirC. 
Bell's  hypothesia. 

Tlic  ejL' cum  stance  that  I>nth  the  facial  and  the 
^nglionlc&s  portion  of  the  trifacial  supply  differ- 
i-nl  and  disliuct  muscles  abuvit  Ihti  hiwt^r  juvr— 
one  class  being  subservient  to  expression,  and 
another  to  vital  purposes^  cleariy  indicatea  the 
difference  in  the  character  of  these  nerves. 

The  experiment;^  of  these  anatomists  on  the 
faciul  nerve&  throw  additional  light  on  the  tnfa- 
cial,  if  that  were  now  required. 

Mr.  Mayo  sayf^thathe  divided  the  iacial  nerve 
of  both  sides  in  ait  ass,  which  completely  para- 
lyzetl  the  noJstriU  and  lips,  the  latter  falling  from 
the  leetli  nnd  ]iitiij>itig  pendiilunK,  nut]  the  ani- 
mal making  no  use  of  them  in  attempiing  to 
take  food. — And  thin  last  is  precisely  what  Mr. 
Mayo  acknowlcd^rcd  as  the  result  of  dividing 
the  trifarlal  ? 

Sir  C.  Bell  nays.  "  On  cutting  the  respiratory 
ner\-c  of  the  face  in  the  carnivorous  animals,  it 
did  not  appear  that  the  action  of  feeding  wofi 
iehaaentiiT  iis  in  the  graininivoruus  uninial*-"*'^ 
Tbu»  it  is  acknowledged  that  the  action  of  feed- 


■ 


■ 


•  Ntn,  Syalu  p.Sa. 


BLUHDKAAINTKISINVERMOV  »Y  SIR  C,  BELt.  135 

ing  was  left  "w>  tntire*^  in  gniminivorim?i  aoi- 
malfi,  notwithstandiDg  the  facial  being  cut,  and 
the  trifacial  beini^  ;(loi>e  to  be  depemled  ii|)0]i ! 

To  ooocludc.  ihcD,  an  to  the  facial  nerves,  they 
appear  to  be  at  once  nerves  of  codsciuus  senss- 
tion  and  of  voluntary  motion.  They  supply 
both  cutancouift  and  nuttcular  paru ;  they  evi- 
dence sensibility,  as  Messrs,  Mayo,*  Fod6ra, 
Shaw,  and  Mullur  acknotik-dgCf  while  Magendic 
asserts  thai,  if  we  may  judge  from  the  struggles 
and  crie«  of  the  animal,  they  are  vety  sei:&ib1e 
(an  argument,  however,  to  which  I  attach  no 
importance,  weighty  lliough  it  should  he  with 
the  cxpcrinientens) ;  oud  they  end,  on  each  side 
Ity  two  dLslinct  cords  penetntliug  the  medulla 
oblongata,  which  shall  afterwards  be  shown,  and 
which  must  d<^cide  the  point  witli  all  who  pr^ 
f^  anatomical  facts  to  unfounded  hypotheses. 


**'Ifancn«  knonn  tn  bcloiig  to  tlie  teiiae  of  louch,  by 
Uw  iBDKdjtta  iavtculblliljr  ^f  lIki  auffitct!,  vrbicli  it  scippllcs, 
iaenrrcd  oo  iU  diriHon,  be  dividcdi  and  the  portion  next 
Um  bnun  ptncbcd  with  ibo  forceps,  in  a  living  aitJinali  indl- 
cAtioo*  of  Tiotcnt  pain  &rc  ^Ircnn  Sitcb  na  injury  of  llic 
brascbet  of  tbc  &flh  [a  ocrvc  of  Kotbtion,  according  to  Mr. 
m^]  ia  ft  linnf;  tM  i*  attcodixl  with  the  roBuU  Tuoctionod, 
*hjcb,  bowi*vier,  doct  not  ciuuo  when  tlic  ponlo  dura  [a 
Ewrv«  of  Tolition,  ilcoordin^  to  Mr.  Muyo]  is  pmchvd  in  tliot 
ftoim^t.  1  bad  coojcctvied  tbni  a  ^p^ncroJ  criterion  tc  dis- 
fittCaWlii«n4«of  OUUli«CUB  or  ■[□lilar  Mniaiion  mi^ht  bo 
d«riT«d  from  the  precluding  r^msrit ;  but  I  hh7»  since  found, 
Uist  m  ofliiuttlB  ttt«  pBticnt  than  the  atti,  mt  the  cit  End  do^. 
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It  is  scarcely  oecessary  to  observe^  that  z^ir 
C.  BeU*9  arf^ument,  that  the  anterior  column 
belongs  to  motion,  because  the  general  oculo- 
muKcuW  nerve  h  in  contact  with  the  croR  ce- 
rebri^ the  external  oculo-muscular  with  the  py- 
ramidal body,  &c.  is  worthless,  because  these 
nerves  actually  pass  through  these  inferior  parts 
to  others  above  them  t 

Erroncout  Ccnf&KndtHg  ofSmsiliility  with  Sv$cepitMtly  */ 

Pain. 

The  anatomical  errors  of  these  gentlemen,  or 
rather  their  accommodating  anatomy  to  their 
hypothesiB,  is  less  pardonable  perliape  than 
their  incapacity  for  metaphysical  discrimina- 
tion. 

The  diiTerence,  however^  between  pain  and 


die  irritfttion  of  the  portio  dura  \th\t  ncryc  of  Tdition]  pn>- 
ducci  &n  «xpro»ion  of  pain,  diatinct  thovgli  not  at  vioTcfiC, 
»■  Ui&t  ro&ultinf;  from  Ein  injurr  of  tlie  6fUi  \" 

Spoalcinji  of  th«M  «iperini«iiu  upon  tuMBj  Ami  pirbea* 
Iftrty  of  Mt,  B«Ui  flr<|  au,  M.  Magcndfc  layt— "  Now 
nvona  rvpcU-  ccttc  «yp^n«iice,  m&iv  rauimtl,  «u  nonent  d^ 
la  ttction,  tt^moignft,  par  «««  ?4!bru  cc  par  nm  rrii,  qall 
y  ^taii  fatt  scmibli*.  Koui  ni*  (lontonn  poini  ctpemWnt  ita 
fnit  rapjioit^  pai  M.  BeU  ;  maift  Lvia  monire  onuUoo  ta 
(Igil  tii^  rimeivt  quund  ii  K'^tfll  dc  ginirali$tr  un  r^ulloi.'' 
^M.  Mttgviiiic  is  of  ujjLiiiuii.  dial  itiure  mnj  I*  a  difermcr 
'la  th«  ilt^rec  of  itfii*i1>ilJty  or  of  aeti^ine-jjr,  m  (Ik  Frtocli 
cill  il.  in  bMcs.*— To  me  tt  »f^m%  tbat  l}icro  i>  Tcry  tittle  dif- 
ffrcncc  bctM'i^cn  Frtncli  find  EnElisb  animMs  of  thai  iW- 
ftcnpiioa. 
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sensation  i»  throuf^bout  confouoded  by  Uicm — a 
Tcry  curious  and  univcnml^rror,  as  well  fts  the 
real  source  of  all  the  blunders  of  these  anato- 
mists— a  point,  in  fact^  vrbicfa  wfaeD  cleared  up, 
sets  the  whole  matter  at  re^t. 

We  have  been  led  to  connect  p^n  vrith  touch, 
because  as  pain  may  be  found  where  there  is 
no  risioD,  nor  hearing,  nor  smell,  nor  taste— «a 
it  may  be  produced  throughout  the  surface  of 
the  body,  and  as  touch  also  extendi  uver  this 
surface,  they  have  been  naturally  associated. 

The  object  of  the  sense  of  touch  is  form.  If 
pain,  then,  belong  to  the  sense  of  touch — wlial 
ift  itA  form?— Pain  gives  no  form,  smell,  ta^te, 
colour,  or  sound  :  it  is  therefore  neither  touch, 
smell,  taste,  vision,  nor  hearing.  Yet  pain  in  a 
lacerated  nerve  is  Sir  C.  Bell's  test  of  that  nerve 
bemg  a  nerve  of  sensation ! 

But  supposing  pain  to  be  exclusively  depen- 
dent on  nervcA,  it  is  by  no  means  probable  that 
it  is  dependent  on  those  of  touch,  which  is  a 
peculiar  mode  of  sensation ;  for  not  only  does 
pain  leave  us  unacquainted  with  the  peculiar 
objects  of  touch,  but,  in  the  human  b(^>dy,  each 
peculiar  mode  of  sensation  has  its  peculiar 
nerves.  The  nerves  of  smell,  vision,  and  hear- 
ing do  not  evidence  pain  when  injured  ;  and 
analogy  is  therefore  altogether  in  favour  of  the 
nerves  of  touch  being  ec)ual\y  exempt  from  it. 

So  far,  therefore,  as  nerve*  of  touch,  or  those 
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of  any  olhcr  mode  of  sensation,  enter  into  the 
Cdinposition  of  the  anterior  roou  and  nnterior 
coIumiisoftlLe  spinal  cord,  pain  ahould,  under 
no  circumstance,  be  eridencc-d  by  tbcni. 

Even  M.  Magendie  statojs  thnt,  by  observ;]i- 
tion  in  tlie  depression  of  cataract,  tbe  retina  b 
cnlirtly  devoid  of  sense — meaning  thereby  un- 
tiuMrvptible  of  pain;  and  as  the  optic,  olfneiory, 
and  auditory  nerves  are  equally  so,  tt  nhould 
have  led  him  to  the  fact,  that  parts  of  specific 
Eien^ation  are  unsusceptible  of  pain. 

Indeed,  tbe  appropriation  of  all  ascending 
nen^-s  or  bundles  to  purposes  of  specific  sensa- 
tion, appear*  uuiversally  to  incapacitate  ihem  for 
pain.  Moreover,  the  organs  of  sense  are  guarded 
from  injurious  impressions  by  peculiar  contrivan- 
ce*, OS  the  eye  by  eyelids,  the  car  by  the  mem" 
brane  of  the  tj-mpaimm,  &c,  and  all  impressions 
are  modified  in  the  organstbemselves,  before  tbcy 
are  transmitted  to  the  brain  in  perception.  And 
this  seems  a  happy  arrangement,  for  otherwise 
perception  and  the  other  functions  of  tbe  brain 
might  have  been  perpetually  disturbed,  if  not 
akoi^elber  itninhiluted. 

Accidental  injuriea  to  the  surface  of  tbe  brain 
piDve  a)ao  it«  insensibility  to  pain.  It  was, 
therefore,  unnecessary  for  Uic  experimenters  on 
living  animaU  to  idiow,  uJi  tliey  have  done,  th«it 
the  greater  port,  if  not  the  whole,  of  the  cere- 
bral hemiftphcies  in  insensible  to  puncture,  btce* 
ration,  acetion,  cauterization,  &e. 
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It  is  evident,  ihen,  that  nunc  of  Ulg  nerves 
aacendjog  to  it — that  is  nerves  of  perccptioQ  nre 
likely  to  have  properties  of  which  the  central 
part  is  dircstcd. 

lo  the  work,  however,  of  MM,  Magcndic  and 
Destnoulins  on  the  nervous  system  of  the  vcrte* 
brata.  ts  furnii^hcd  the  moM  striking,  And,  if 
their  own  observations  are  lo  be  Uepeoded  on^ 
most  decisive  proof,  that  pain  is  unconnected 
with  the  ascending  or  sensitive  arid  perceptive 
bundles,  and  dependent  entirely  on  the  de- 
scending or  motive  bundles. 

"  The  {0be  iif  the  Aik  vaUrickr  say  they, 
"  where  the  consciousness  of  sensation  [an  ob- 
vious error!]  resides  in  nifimnialifi,  and  also  Mr 
wilt,  or  ikefucuUtf  of  being  determined,  in  reptiles 
and  fishcA,  cjyojfs  an  e^t^uinte  jfcmibilitt/ ;  and 
the  cerebral  lobes,  in  which  the  faculties  of  un* 
derstamiing  and  instinct  re«ide«  are  altogelher 
insensible.'* 

Now  the  anterior  roots  of  nerves  and  anterior 
columns  of  the  spinal  cord  indisputably  tcrtni* 
nate  in  thcthwi  insensible  though  general  per- 
ceptive organ»  and  the  posterior  columns  and 
posterior  roots  of  nerves  indisputably  proceed, 
by  means  of  the  restifonn  bodies,  from  the  thus 
sensible  though  motive  organ  —  for  the  organ  of 
"  the  will  or  the  faculty  of  being  determined"*  is 
of  course  the  motive  organ. 
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ItwYMiM  tlni!i»pp4^ar  that  suAceptibility  of  pain 
is  connected  alone  with  willing,  determining, 
motive  or  dcsconding  bundlcr?; — for  ull  motive 
bundles  mutft  of  course  be  descending  one». 

PaiA  covMQifd  with  those  Bundles  i*  partievlar  oat  which 
Lift  dfipfndf. 

From  many  circumstances,  it  wuuld  appear 
that  pain  i^  connected  only  with  that  portion 
tveti  of  tlie  descending  lHindk»  on  winch  life 
more  immediately  depends. 

The  central  part  of  the  bundles  of  the  ob- 
long process,  on  which  life  appears  to  be  pe- 
culiarly dejiendeDt,  is  exi|tiisit4.dy  su^-t'ptiblc  of 
pain;  and  it  is  therefore  probable  that,  on  its 
bundles  alone,  lliat  fiM^liug  is  dependent. 

A  corroboration  of  this  last  view,  is  afforded 
by  the  statement  of  miiny  physiologists,  that 
pain  and  danger  are  greater  in  proportion  as 
injury  approaches  thi-  white  paitb  situated  in 
the  basiA  of  the  cranium. 

It  is  true  that  the  abdominal  ner\'es  and  gang* 
lia  arc  generally  unitusccptiblc  of  pain ;  but  this 
i]»  proh^^bly  o^wing;  tu  their  remarkably  slight  con- 
nection with  the  brain;  for  when  their  condi- 
tion under  noxiouK  agents  or  injury  is  such 
that  it  affcctfi  the  brain,  no  pains  are  more 
acute.  The  trifacial  nerve  too,  which  is  distri- 
buted to  the  commencement  of  the  vital  cavi- 
tiet,  and  which  seenus  to  difit?r  from  the  sym- 
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(KLtlielic  chiefly  in  having  »  larger  cniinexkHi 
with  the  brain,  is  sosoeptsMe  of  pain,  and  is 
therefore  well  calculated  to  guard  the  inferior 
ptrt»  of  the  vital  system  from  injury. 

fJU  €amM  Iff  P^Mt  f"^  *^  »ftrlttiMii  tale  dratan/r^m  it. 

The  cause,  then,  of  tlie  HerangcireDt  uSecU 
ing  the  nervou«  sj"stem  during  pain  may  be  the 
separation  more  or  lo^s  perfect  of  vital  parts, 
and  the  eonsequent  ob&truetion  of  ^ital  functions 
that  engueii.  Pain  accorflingly  tft  actually  lesaat 
the  moment  of  touch  than  afterwards.  Heuce 
the  sense  of  pressure,  especially  when  a  cut  part 
is  pendent;  and  hence  the  oessation  of  pain  on 
the  rc-est&blishmcnt  of  union. 

Now  motive,  as  well  as  Bcnsitive  parts  may 
be  divided,  ob«fnjctcd,  and  rendered  painful; 
and  therefore,  |>ain,  even  if  it  could  be  equally 
the  oonditton  of  either,  would  afford  no  test  for 
distinguishing  nerves  of  one  icmd  from  nerves  of 
another. 

It  may,  however,  happen,  that,  if  obstruction 
of  function.  pi-e«sure,  ftc,  be  the  cause  of  p^n, 
paxn  may  be  greatest  when  nvrvt-^  of  mutiou  arc 
cut — the  very  rcvcruc  of  Sir  C.  Bells  oMump- 
tion. 

IC  indeed,  such  obstruction  be  the  cause  of 
pain,  mw^t  not  the  degree  of  ohstructioD,  or  the 
degree  of  pressure,  at  the  j>oint,  delerminc  the 
degree  of  pain?  And  if  su,  where,  in  the  nerr- 
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c»uti  system,  would  the  preMure,  ftcbegTeateM? 
In  the  lesL^t,  or  in  the  most,  advanced  part  of 
the  system! — Probably  in  the  most  advanced. 

The  separation  of  a  nerve  of  seneation  should 
not  Cctuse  the  greatest  pressure,  &c-  on  the  com- 
mon aensoriiim:  it  should  indeed  rather  re- 
move it  by  rendering  new  and  accumulated  im- 
pressions upon  it  impossible.  On  the  contrary, 
wbt^ti  iinpTui^siuiis  from  -aW  th^t  M-nsev  Itave  ac- 
cumulated— when  tbeir  power  has  been  multi- 
pHed  in  the  brain — when  the  impulse  to  exter* 
nal  motion  has  taken  place^ — v/hen  thia  ruBhes 
to  its  termination  in  the  force  necessary  to  mus- 
cular action  ^then,  indeed,  obstruction,  prcs- 
«ure,&c.,and  their  reaction  on  the  system,  must 
be  excessive. 

it  appears,  indeed,  possible  that  the  pain 
aming  from  division  and  other  Injuries,  depends, 
locally  at  least,  on  the  branches  of  the  sym|>a- 
thctic  investing  the  divided  vessels.  But  if  so, 
as  these  minuter  filaments  equally  bektng  to 
motive  and  eenaitive  nerves,  it  must  be  an 
egregious  error  to  consider  pain  as  the  te»l  of 
any  particular  nerve  being  a  nerve  of  sensation. 

Cin^vmifanKts  4t  (o   Paix^  wAtcA  ;)rE>t»r  that  it  kai  tu^ttkimg 
tff  </c  vilk  Teuch  or  c^mm^J*!  fi«nM/>Oh' 

Itisicmarlcablc  that  pain,  in  thecal  of  a  cut 
oratmitar  injury,  is  not  an  insiantaneous  effect; 
some  time  elapses;  and  it  would  appear  that  some 
new  action  is  always  set  up  before  it  is  felt;  the 
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veMcU  are  evidently  excited;  the  bloud  is 
poured  out;  and  tlie  pain  ;Lbsoiutely  increajMM 
for  Aortie  lime  afterwards. 

Now,  if  touch  and  paia  bad  been  the  same, 
or  iiad  depended  on  the  same  nerves,  tlic  injury 
done  to  the  scu&e  of  toueli  uud  the  pain  ouffored 
would  have  existed  at  Ute  .>same  instant  of  lime, — 
This  aeems  to  me  to  be  n  strong  proof  that  pain 
and  touch  are  essentially  difterent. 

Nor  is  this  all:  it  appi^rs  tbat  if  even  aa 
extensive  wound  be  inHicted  with  extreme  ra- 
pidity, not  even  the  slightest  sense  of  :oueh 
shall  accompany  its  infliction,  and  the  flow  of 
blood  or  the  loss  of  limb  shall  announce  the 
injuiy.-^lt  scem&  evident  therefore  that  touch 
and  pain  depend  on  causes  entirely  different. 

Nor  i«  even  this  all:  the  ar^umentfl  hitherto 
employed  are  derived  from  the  general  or^an  of 
touch  itaclf —  the  surface  of  the  body;  but  pain 
may  exist  in  internal  organs  which  are  never 
liable  lo  the  sense  of  touch,  and  where  two  cir- 
camstancee  elsewhere  so  universul,  cannot  be 
confounded. — It  seems  therefore  certain  that 
there  is  neither  connexion  nor  analogy  between 
susceptibilily  of  pain  and  the  neiise  of  tcjuch. 

Finally,  when  the  sen-sibility  of  the  skin  to 
touch  has  been  lost,  it  has  remained  sensible  to 
heat  and  consequently  susceptible  of  pain. — This 
appears  tome  tobeahAolutely  decisive a^  to  this 
point. 
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In  all  these  cases,  pain  i^  sbown  to  be  difler-> 
t:iit  from  touch,  by  the  Ibrmer  existing  distinctly 
Irom  and  independently  of  the  latten  But  it 
may  also  be  shown,  that  these  niay  exist  in  the 
same  part,  at  the  same  moment,  and  Etill  re* 
main  distin^iishable  from  each  other. 

If  upon  any  healUiy  surface,  twg  impressiom; 
of  form  be  at  the  same  lime  made,  they  will  be 
observed  to  be  indistinct  iii  proportion  to  their 
complexity^  and  that  evidently  because  they 
are  of  tl«  satne  kind.  If,  on  the  contrary,  upon 
any  Inflamed  surfocc,  in  which  pain  already  ex- 
islJ«»  any  impression  of  form,  simple  or  complex* 
be  also  madCp  it  will  thereby  become  only  the 
mon;  distinct;  and  that  evidently  becau&e  touch 
differs  in  its  nature  from  puin.  and  is  rendered 
more  distinct  by  being  contrasted  \vitli  it. 

To  mc,  it  seems  that  no  additional  argument 
is  rec]uired  U>  prove,  that  pain  has  nothing  to  do 
with  touch  or  common  sensation. 


C^cfteum  at  ro  Patn. 
Thus  it  is  impossible  to  contemplate  this  ques- 
tion without  sccmg  that — iT  in  the  cutting  or 
laceration  of  Der\'es,  pain  depend  on  the  branches 
of  the  sympatliciic  investing  the  divided  vessels, 
it  must  be  ec{ual  in  nerves  of  motion  and  nerves 
o*' sensation,— and  if  it  depend  on  obstruction 
of  vital  functions  descendiDg,  it  should  be  ac- 
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tually  greAleiU  in  iwrrc's  of  iiiotiou^^tlit:  very 
reverse  of  Sir  C,  Bell's  cxpcclation** 

Finally^  all  the  orgaiLs  in  the  body  have  their 
specific  functions;  and  pmn  is  not  one  of  these. 
The  natura]  and  healthy  ucliun  of  these  h  always 
pleasurable;  and  this  evidently  depends  on  their 
coDne^ionand  harmony.  The  reverHts  Uien,  of 
this  —  pain,  must  depend  on  their  separation 
and  want  of  hannuny,  and  not  upon  any  specific 
sense.  That  separation  must  cause  the  intcr- 
niplton  or  the  effusion  of  bloiKl,  )ierha|is  a  \o»s 
even  of  ncnous  matter;  ard  it  i»  impossible 
that  this  should  not  derange  the  vital  or  the 
nervous  system,  without  any  nervous  fasciculi 
being  appropriated  to  a  purpose  su  ucvidental, 
60  onfunclional  aa  the  communication  of  pain- 
I  say  Ko  unfiinctional;  for  pain  \n  hut  the  rude, 
gcncnil  and  indiscriminate  consequence,  not  of 
ibe  existence,  but  of  the  de8tniction  of  function 
and  of  the  organization  on  ^vhich  it  depends, 
and  provision  is  everywhere  made  for  averting 
itp  and  not  for  its  maintenance  and  direct  com- 
munieatiun  to  the  centre  of  the  nervous  syMenu 


■  ll  •«tn»  l^  me  pKibablo,  that  llie  t«iiution  or  Umpe- 
r^iun  b4)oTip  (o  ih«  u^rT'^  of  lh«  vital  tytxem,  botonly 
hvcAUM  en  that  ftyiiem  animal  hr;il  daperidA,  but  because 
tbc  meuttormorfirjin^  lliv  impTctvioJi  of  cxurncj  boat  dc- 
[Kind  oa  tluT  tyiicm. 
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C0MCl.Vftl9tf. 

Thus  the  writer  tliinke  he  has  proved,  as  to  the 
antciior  cotiimnH  and  nerven,  that  irritation  of 
them  produces  niuscular  motion,  solely  because 
they  are  a^coDdin^  or  sensitive  columns  and 
nerves,  and  therofore  the-  natuml  means  of  excit* 
ing muscular  motion;  »nH,as  to  tlie  pa'tterior  co* 
lumoE  and  nerves,  that  theirasserted  greater sus- 
ceptibihty  of  pain  has  nothing  to  do  with  any  of 
the  five  specific  modes  of  scneation,  but  probably 
depends  on  bundles  dc-scrnding  from  the  ob- 
long procei&s  which  is  itself  peculiarly  sus- 
ceptible of  pain — bundles  connected  with  vita- 
lity or  life  as  is  the  organ  from  which  they  de- 
scend. 

Thus,  consequently,  he  thinks  he  has  proved, 
that  the.  inversion  i)f  his  original  diirlrin<^,  which 
DOW  pervades  and  consititutes  the  more  import* 
ant  features  of  the  physiology  of  the  nervous 
system,  has  been  brought  about  by  a  series  of 
extraordinary  d<:vicrs  miHtakcs.  and  blunders; 
and  that*  tlierelbrc,  tlie  doctrine  a^  it  originally 
Atood^  as  it  has  been  sketched  in  the  preceding 
pagi;8»  and  as  it  is  extended  in  the  following 
work,  ts  the  true  one. 

As  to  the  mere  vindication  of  his  lon^  priority 
which  this  preface  contains,  the  writer  has 
sbewn,  that: — 

1st,  Id  1600,  namely  twenty-five  years  ago. 
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writer  publisherl  the  true  doc-lriiii^  of  the 
Derroua  system,  —ts.  ascribing  neii^ation  nud 
action  to  distiDct  nerves  and  columns,  —  b.  as- 
cribing these  truly,  viz.  sensation  to  the  anterior, 
and  action  to  iho  posierior  nerves  and  columns; 

2diy,  In  1811,  namely  two  years  after  the 
writers  first  publication*  Sir  C.  Beil  (as  he  now 
arows)  printed,  but  never  published,  a  pamphlet, 
in  which  he  neither  ascribed  sensation  and  ac- 
tion to  distinct  ncrvcii  and  columns,  nor  n^erib- 
ed  these  truly,  but  on  which*  till  Mr.  Mayo's 
cxposufx:  of  its  falsity,  he  pretended  to  found  a 
claim  of  tiaving,  even  so  late  as  that,  in  any  de- 
gree indicated  even  so  little*  as  merely  that  these 
di»;tinct  functions  belong^ed  to  distinct  parts; 

3dly,  In  I8!5.  namelysix  years  after  hisfirst 
publication  of  this  doctrine,  the  writer  repeated 
and  extended  it  m  TLoEnson  s  Annals  of  Philo- 
sophy,— still  ascribing  sensation  and  action  to 
disbnct  ncrvcfi  and  columns,  —  and  ascribing 
lhc«e  tr^ttj,  viz.  sensation  lu  the  anterior,  and 
action  to  the  posterior  nerves  and  columns; 

4lhly,  In  li32I  or  later,  namely  twelve  years 
after  the  writer's  firsts  and  six  years  after  his 
publication.  Sir  C.  Bell,  for  the  very  fii^^t 
time,  wont  so  far  afi  to  adopt  even  the  firet  part 
of  the  wriier*adf»clrine,  viz.  to  ascribe  sensation 
and  action  to  distinct  nerves  and  columns, 
which  he  tried  to  appropriate  to  himself, — by 
tnvcrUng  the  second  part, ^calling  the  anterior 
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nerres  and  columns  motire,  aod  the  posterior 
sensitive, — wrongly  indeed — but  still  thereby 
CDdeavourtn^  to  make  the  wbolc  his  ovtq^  and 
rob  the  writer  of  the  entire  merit  of  long  prior 
discoTcry. 

Athly,  TliuK  (tie  little  to  which  eitlier  Sir  C. 
Bell  or  M.  Magendic  have  presumed  to  lay 
claim,  namely  the  aHcribing  distinct  functions 
lo  distinct  nervcfi  and  columns  (and  ascribing 
these  wrongly,  as  the  writer  has  ishewn),  date» 
tweWe  or  thirleeo  years  after  this  was  done  (and 
dtjtie  rightly)  i>y  the  present  writer. 

And  what,  then»  shall  be  thought  of  the  con- 
duct of  thase  who  have  trieil  lo  plunder  the 
writer  as  be  has  shewn? — Why,  that  they  are 
utterly  dcsljlutc  tif  tliat  elevating  snd  piwid 
knowledge  that  makes  men  scorn  to  steal 
thoughts  from  othf:rs. 

When,  however,  the  writer  reflects  on  the 
weakness,  the  fear  of  authority,  the  timidity,  oS 
mankind,  he  believes  that  he  has  no  reason  to 
tegret  this;  but  rather  to  fear  tliat  they  will 
not  approve  the  other  far  more  important  truths 
in  the  following  work*— precisely  bccatue  they 
may  not  yet  have  been  stolen!  Knowing  this,  it 
may  be  said,  he  hasnoone  to  blame;  and  this, 
ho  rc^Uly  believc-j^,  is  the  right  spirit  in  which 
to  tdw  the  thing. 


THE  KERVOUS  SYSTEM, 


PART  1. 


SENSATION, 


The  physiology  or  the  organs  of  sense  is  berc 
briefly  sketched,  only  in  so  far  as  U  was  necessary 
to  the  more  important  sequel  of  the  work,  that 
certain  newly  observed  and  very  interesting  re- 
lations of  the  mucic?«  of  sensation,  to  intellect 
and  will  or  volition,  should  be  explained. 

As  subordinate  to  tliis,  it  was  desirable  to  give 
some  explanatbns  as  to  virion,  and  aii  account 
of  the  USC0  of  tbc  parti;  composinyf  the  labyrinth 
of  the  ear. 

These  latter,  however,  1  regard,  on  the  pre- 
*ient  occBHion,  as  trifling  compared  with  the  re- 
lationB  of  the  mode»  of  sensaUon  to  intellect  and 
will,  fiirming  thtr  last  chapter  of  this  Part,  and 
still  more  trifling  compared  with  the  ccrehraJ 
function-s  vihich  uecu|>y  the  Neeond  and  Uiird 
Parts  of  tho  work. 
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Mb  ORGANS  OF  SHN?IE   DENEIIALLV  CON-tlDEHED. 


Thk  number,  doubling,  [>o8ition,  ftcof  thecbief 
organs  of  sense  first  demand  our  atteotioa. 

Why  (exclusive  of  the  t^use  ufheat  und  otliefv 
belonging  to  the  vitat  system)  are  these  organs 
precisely  five  in  numbt^r  ? — This  evidently  is 
the  case,  because  there  arc  just  so  many  states 
of  matter  capable  of  meiiUlIy  aflecling  animaU, 
and  »o  many  media  in  which  tliey  are  involved. 
These  are  solids  which  aJTvct  touchy  liquidfi 
which  affect  tfifetc,  ncriform  fluids  which  affect 
smell,  ftDiKiroiis  vibrations  whii:h  affect  liearing^ 
and  light  which  affects  the  sight. 

llie  stjilcrs  iif  mutter,  prujxrrly  so  called^  arc 
indeed  only  three,  namely,  solidity*  liquidity, 
end  fluidity,  and  require  only  three  orgaiw, 
namely,  tliose  of  touch,  taste,  and  smell:  but  it 
ift  obvious,  that  the  other  two  senses,  of  hearing 
and  seeing,  were  indispensable  to  such  a  per- 
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(ectly  organized  animal  m  maji,  in  cmisec|ueiice 
of  liis  being  enveloped  in  ihe  Iwo  great  media 
oftbc  atmosphere  and  of  light.  Llad  still  other 
media  existed,  there  would  probably  have  been 
Aiill  other  senses* 

Why,  also,  are  some  of  the  organs  double  and 
others  single?— Desirous  of  rcndermg  imprcs- 
xionft  in  the  more  perfect  animaU  as  Dumeroufi, 
extensive,  and  powerful,  as  is  consistent  with 
their  organization,  nature,  instead  of  giving  them 
one  organ  of  sense,  as  to  the  zoophytes,  has  bc- 
«tou'e<l  upon  them  five  ;  and  conforming  lo  that 
which  in  nearly  a  general  law,  has  doubled 
these  organs  whenever  it  was  possible;  per* 
mitttng  them  to  be  single,  only  in  those  ca»ea 
where  certain  other  circurn^itances,  it  will  be 
«cn— certain  complex  othces,  which  ihcy  had 
also  to  perform,  rendeied  the  doubling  of  them 
impossible. 

Tbua,  the  ear  performs  only  the  office  of  hear- 
ing, and  consistently  with  this  principle,  it  ia 
double.  The  eye  performs  only  the  office  of 
seeing,  and,  in  similar  consistency,  it  also  is 
double.  But  the  nose  and  the  mouth  do  not 
perform  only  the  respective  offices  of  smelling 
and  tasting — Uiey  perform  also  tliat  of  speech. 
Now,  it  was  neceAsary  that  the  voice  should  be 
single.  Hence,  the  parts  of  the  nose  axe  closely 
approximated,  and  the  mouth  is  a  single  organ. 

It  is  true  that  these  form  twodiflerentorgans. 
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tbw*  perrorming  one  function — the  function  of 
Toice;  lull  it  is  woriljy  uf  notice,  that  natui^ 
has  adapted  tbcm  for  tho  pcrformanco  of  dietinct 
porticms  of  that  one  function :  articulatuin  cou- 
ficqucntly takes  place  in  the  mouth;  resonance, 
ill  the  nu^e  It  is  further  worthy  of  notice,  that 
these  two  organs,  in  so  far  oh  they  am  two  dif*- 
ferent  organs  of  senst-,  receiving  impras^Lions 
from  without,  are  cxtomally  separate ;  and  in 
so  far  as  they  form  onu  und  tlie  3«ame  organ  of 
voice,  procecdiug  from  within,  they  internally 
communicate. 

Why  Ukcwiso  have  those  different  organ*  si' 
Uiations  ko  very  different ;  Lwo  uf  themp  the  eye 
and  the  car  being  placed  superiorly,  and  two, 
the  n^Be  and  mouth,  inferiorly  ?— The  eye  and 
the  car  are  elevated  in  order  to  command  ob- 
jects placed  at  as  great  a  distance  a«  jKJwiihlc ; 
and  the  nose  and  mouth,  which  do  not  receive 
impressions  from  a  distance,  are  placed  lielow, 
in  order  to  permit  a  ready  communication  witli 
the  lungs  and  stomach. 

Nothing  could  have  been  moro  inconvenient 
tlsan  the  situation  of  the  no«e  and  mouth 
above  the  eyea,  not  only  as  it  would  have  ele- 
vated senKCA  which  do  not  command  distant 
objocls,  above  a  sense  which  ought  to  com- 
mand them,  hut  as  it  would  have  required  an 
unncccsAar)'  length  of  the  canals  which  commu- 
nicate with  tile  lungs  and  Momach,  would  liave 


exposed  ihe  eyes  lo  injury  from  (ood,  would 
have  rtmovod  ibc  latter  from  the  siipcrinlend- 
ence  of  sight,  Ac, 

The  rcasonp  also,  why  t]\c  car  id  particular  is 
|i1aced  behind  the  eye,  in,  that»  while  any  uhjcci 
of  vision  must  iiecefisarily  occupy  a  limited  st- 
tuatioD,  and  be  best  inspected  by  an  organ 
placed  before,  sounds,  on  the  contrary,  arc  dif- 
fusa all  aroiniii,  ;iitd  ri^u  nu>iv^  conipI:;tt^ly  lie 
impressed  on  organs  situate  on  each  side.  Ample 
mora  is  thus  also  given  to  the  organs  uecessanly 
placed  before — a  situation  which  corrcjiponcis 
with  the  direction  oflocamolion. 

The  reason^  moreover,  why  the  nose  is  placed 
higher  than  the  mouth,  is  not  only  that  it  is 
destined  to  command  objcct^^odours  namely^ 
from  a  greater  distance  tliaii  the  motith>  which, 
for  the  purposes  of  taste,  muf^t  have  liquids 
bnjoghi  into  aeltial  rontact  with  it,  but  ll^i^re  i^ 
aihotber  reason  for  their  situation,  which  has  a 
reference  to  their  use,  as  thtr  organ  of  voice. 
All  resonance  (of  which  the  nose,  as  already 
stated,  in  the  organ)  tends  to  u^eeiu)  ;  ami 
hence,  the  nose,  in  order  to  perform  that  office 
-  -lo  permit  resonance,  must  be  placed  above' 
the  mouth — the  organ  in  which  articulauou  in 
actually  produced. 

The  organ  of  touch  not  being  placed  in  the 
face,  together  with  the  other  organs  of  sense, 
but  at  the  tips  of  the  Angers,  is  owing  to  this, 
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that  the  organ  of  touch  ii«  Qcither,  like  the  eye 
uikI  ear,  afiVuted  liy  mediiL  universally  tllflTiixed, 
nor»  like  the  nose  and  tongue,  by  obJeeU  which 
are  easily  transported  lo  them,  but  by  Holids, 
which  arc  somelimes  not  easily  moved,  tuid 
somtftimcs  require  stn  organ  of  a  certtiiii  lengtli 
and  flexibility  to  come  in  conlact  with  their  va- 
rious parU.  Hence,  it  lias  the  present  situa- 
tion»  MorcoTcr,  even  if  fioUds  had  all  been 
emHiIy  inuvable,  ami  reaciily  applirable  to  a 
fixed  organ,  yet  as  the  hands  must  have  been 
employed  to  move  them  thither,  it  waj^  <.*vi- 
dently,  in  many  respects,  most  a<lvantageouft 
that  die- orgaa  of  touch  simiilil  re-siile  in  them- 
selves: utmeeeBsary  movement  U  thus  avoided, 
and  the  quickest  and  moHt  accurate  knowledge 
of  objects  is  acquired.  It  is  for  thci^e  reasons, 
tht?!!,  tivdi  Lhe  org;iii  of  toiicli,  instead  iff  iri^id- 
iiig  in  the  face,  like  thoi>e  of  tlie  other  senses,  is 
borne  about  at  the  tipit  of  the  Angers. 

Tho«e  three  questions  have,  apparently,  been 
neglected  ;*  atid,  with  regard  to  the  last,  it  may 
bo  justly  observed,  that,  ifil  be  worth  Che  while 
of  the  Daturoliat  to  rctnark,  t-liat  the  habit  of  the 
rfiys,  of  lying  on  their  belly^  renders  it  neces- 
sary for  them  to  have  eye»  in  the  back  of  their 
head,  as  is  exemplified  in  the  skate,  for  eyes 

■  Tli«  preening:  view*  r«p«ling  tlicm  were  firrt  qtto<«d, 
Willi  AckiLOwkdgcrofnl,  fiom  my  l^cturca,  bj  Dr.  PitlA,  k 
hi*  "  TrcAliM  on  the  luSuence  of  Clitnote." 
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\n  the  front  would  be  burit'c]  in  th^  sand, — it 
nurcly  cannot  be  unworlhy  of  the  pliysiologisl 
to  assign  the  reaMfnA  for  the  situation  ofindivi- 
duftl  organs  in  man< 

We  hare  next  lo  inquirt;  into  llic  beat  order 
of  cnumcrotrng,  or  arrangfing  the  organs,  of 
which  we  have  thus  explained  the  number,  the 
ciixrumstancc  of  their  being  double  or  single, 
and  tiic  diffcrvnl  Mtualiun. 

Some  enuwemte  them  thus:  touch,  taste, 
mnell,  hearing,  seeit^;  and  others  exactly  re- 
verse thi£  order. 

The    first    arrangement,    commencing    witli 
touch,  is  the  order  of  the  accuracy  of  these 
organs;  for  touch  is  the  most  accurate  of  Iht^ 
senses,  because  it  con^i^ns  in  the  actual  contact 
of  Aolidfi,  which  are  the  least  variable  state  of 
matter ;  Liste  th  le^s  accurate,  because  it  con- 
sists in  the  contact  of  liquids,  which  are  more 
variable ;  smell  is  still  less  accurate,  because  h 
consists  in  the  contact  of  t^uids,  which  ^re  mom 
variable  still ;  and  hearing  and  eceinfj^  are  least 
aocurtte  of  all,  because  they  do  not  consist  in 
any  actual  contact,  but  dep4>nd  upon  the  inter- 
poAitioQ  of  media — air  and  light.     Hence,  the 
echo  utterly  deceives  na,  as  to  the  direction  of 
sound,   and  the  oor,  which  appears  perfectly 
straight  in  the  open  air,  seem^  t>eni  wht^n  par* 
tially  plunged  iu  water.     This,  then,  is   tlic 
order  of  their  accuracy* 
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The  opposite  order,  commencing  with  the 
sense  of  sight,  or  hearing,  is  the  order,  if  we 
may  so  term  it,  of  their  dignity.  The  eye  may 
be  regarded  as  the  noblest  oi^an,  because  it 
commands  objects  at  the  greatest  possible  dis- 
tance ;  the  ear  commands  objects  which  are 
nearer;  the  nose,  those  which  must  be  wai^^d 
to  it  by  the  air ;  the  taste,  those  which  are  ap- 
plied to  it  in  liquids ;  and  the  touch,  those 
solids  with  which  the  oi^an  must  be  carried 
into  actual  contact. 
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TOUCH. 


Touch  is  (be  fiiDclunctitul  and  eknaentary 
temt*  of  which  all  the  rest  are  mere  modifica* 
tioon.  ll  i%,  moreover,  the  sense  moHl  uiii- 
Tcrsally  diffused  among  ammals,  from  man  to 
the  (wlyp  that  TeeU  eveii  lij^lit. 

Carufl  talks  oftotich  cooBieting,  primarily,  m 
Uie  power  of  merely  discrimiiiating  bf^tween  <iii 
jndividuol  and  the  objects  external  to  it.  lint 
jl  in  a  cIcTer  animal  Uiat  "  knows  itself,''  <*veQ 
in  this  limited  goDse  of  Ihe  word.  To  do  so, 
requires  jierception  and  consctousiieKs.  Prima- 
rily, touch  sccnu  not  lu  enable  an  animal  to  do 
■uvrc  than  dlfttinguish  between  mere  limited 
parts  of  it9  surface  and  tbe  objects  external  to 
them. 

Ereo  in  ilie  higher  animal^r  touch,  exercised 
by  the  bead,  bill,  or  Up8«  or  by  the  feet  or  tail, 
»  very  im|ierf«*cl.  SoriR-  ;ij)e«.  intieecl,  have 
more  numerouf^ organs  of  touch  than  man;  but 
nooe  even  of  tliesv  animals  have  them  so  perfect. 

J,  2 
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ConsideriDg  the  skin  generally  as  the  organ 
of  touch,  we  may  observe  that  ii  consists  of 
three  layers — the  true  skin  or  cohum,  which  ia 
the  internal,  the  mucous  net-work  or  retc  mu- 
cosnm.  which  is  intermediate,  and  the  cuticle  or 
scarf-^kiu  which  is  external. 

The  true  skin  is  composed  of  dense  and  tough 
fibres,  interim  I  >en<ed  with  blood  ve^s^ela  and  nerves- 
Its  external  siirtace  is  especially  vaBcalar  luid 
nervous.  In  each  of  its  projecting  filaments  or 
popillcD,  it  is  probable  that  a  nervous  fibril  ter- 
minates, so  a«  to  constitute  the  organ  of  touch. 

The  mucous  net^work  keeps  the  papillsD  in 
that  state  of  moisture  and  mobility  which  ia 
essential  to  Rensation.  This  net-work  is  dark  in 
the  negro,  in  whom  sensibility  is  greatest. 

The  cuticle,  which  is  inorganic  and  in»eD- 
sible,  by  co^^eriitg  the  nervous  papills,  i^tainn 
moisture  and  prevents  nide  impre&Kions  on  the 
nubjacent  parts,  it  is  thin,  smooth,  and  Hexi- 
ble;  and  the  oily  and  aqueous  secrciioas  whkb 
pass  through  it  arc  abundant,  lu  proportion 
to  the  frequency  or  strength  of  impressions,  it 
is  gradually  thickcuod  to  give  mcrcased  protcc- 
lioQ  to  such  paitfi- 

As  contact  is  ncoessar)*  to  touch,  the  perfec- 
tion of  iU  organ  must  dej^nd  on  pliability  sis 
well  as  senHibdily.  The  motions  of  the  hand  of 
man  are  accordingly  numerous,  aiid  it  may  be 
easily  applied  to  any  form-     This  is  aided  by 
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the  length  of  the  thumb  and  the  power  of  sepa- 
rating the  fingere. 

By  supporting:  the  tips  of  the  fin^rs,  the 
Daib  f3riu  the  banes  of  the  rest  of  the  mcchoa- 
um  of  touch;  and  the  principal  of  the  other 
important  coitditioDs  superadded  to  these,  are 
the  breadth  of  the  extremities  of  the  fingers, 
the  thiclcQCsfl  of  the  fatty  substance  under  the 
skin,  the  elasticity  of  the  eeliular  tUaue,  the 
moderate  thickness  of  the  true  skin,  the  nu- 
merous vessels  which  supply  it,  the  kizc  of  itA 
ticrrca  and  ncn'ous  papillee,  the  moisture  of 
t)ie  tnucous  net-work,    and   the  tliinnessof  the 

cuticle. 

Th©  extremities  of  the  fingvrs  in  partieiilar, 
and  the  palm  of  the  hand  generally^  are  covered 
with  alighlty  elevated  slender  lines  arranged  in 
a  spiral  or  oval  form,  each  Hni^  presenting  to  the 
eye,  numeruti*  |»iiinljt  I>etween  minute  breaks 
and  i^light  depressions. 

These  seem  to  he  much  more  important 
organs  than  is  commonly  imagined^  They  tend 
Uj  the  retention  on  the  fingers  of  any  minute  ob- 
ject ivhich  wefeeL  They  seem  al^  to  a^ord  a 
measure  or  mode  of  appreciating  any  minute 
fbmn,  which  we  consequently  roll  gently  over 
them.  It  seemH  probable,  therefore,  that  it  i^i  in 
them,  that  the  nerves  of  touch  commence,  and 
that  they  arc  the  peculiar  organs  of  that  sense:. 

The  nerves  of  touch  are   Lbo^  which  termi 
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nate  in  Uie  anterior  apiiial  rootn,  a^  is  eviileiit 
from  niotioD,  which  always  follows  sensation, 
being  equally  excited  by  the  irnUtion  ofcilher. 

Touch,  which  is  properly  an  active  sente^ 
when  shghlly  aided  by  the  muscles,  makes  os 
acquainted  with  the  form  of  bodies  fundamen- 
tally, either  a&  masses  or  m  composed  or|>ar- 
tjcles  evidenced  on  their  surfaces. 

With  farther  aid  from  the  mu;»clcs,  in  more 
|>alpably  moving,  it  makes  us  acquainted  wiib 
the  distance,  dimcnfiion  and  connexion  of  Ixxlies ; 
but  beyond  very  narrow  limits,  sight  is  neces- 
sary to  these  purpoflcs. 

lu  further  conjuDdioti  with  the  mu^-IcK,  in 
pressing,  or  resisting  pressure*  it  makes  us  ac- 
quaiiitt^d  with  solidity  aod  gravity. 

Touch  has  properly  been  called  the  geome- 
trical KeikNe>  iiecaiise  it  regard)^  soTidK,  the  Xc^al 
variable  state  of  matter,  and  because  it  appro* 
ciates  the  length,  breadth  and  thickness  of  bo- 
dies, and  transmits  to  the  brain  only  strict  and 
mathematical  results.  It  fumishcs  us  witJi  the 
most  distinct  and  scciircitt*  ideas,  and  it  more- 
i^ver  coiTccls  the  iuaccuracies  of  all  the  oth^ 
senses. 

This  fundamental  sense  may  acquire  sobigfa 
a  degree  of  perfection  fruiti  habit,  as  even  to 
take  the  place  of  seme  of  its  modifications. 
Blind  |>crsonh  have  been  Haid,  by  it,  to  din* 
tinguish  colours  and  even  ibeir  shades,  us  well 
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aa  to  perceire  th^r  approach  to  a  wall  by  etfecis 
produced  on  their  skin,  by  meaim  doubtle»A  of 
the  air.  and  in  the  same  nuiDncr  probabJy  afi 
baU,  which  i)y  the  nerves  distributed  upijii  the 
expanded  membrane  of  their  wings,  receive  im* 
prejuions  from  a  change  in  the  resistance  or 
motion  of  the  air  in  such  cases. 

It  in  remarkable  that  the  animals  in  whom 
touch  is  the  most  perfect,  as  beavers  and  ele- 
phants, arc  even  the  most  social  and  civilised; 
while  great  acntenesa  of  sif^ht  and  bearing  may 
be  combined  with  the  most  savage  nature. 

It  mt^t  here  lie  noiiced  thut  paitt^,  in  in- 
temai  structure,  analogous  to  the  compound  eye» 
of  iosecis,  are  found  combine*!  with  the  sense  of 
toncb,  iQ  many  of  the  interior  animals.  In  m^iny 
genera  of  the  order  gftsteroiioda,  are  two  liule 
black  points,  placed  Botnetimcs  at  the  extremity, 
some  times  in  the  middle,  and  some  limes  at  the 
bftftc  of  the  tentacular  which  have  been  deemed 
eyes. 

It  would  appear^  however,  that  in  these  caacf}, 
ihe  blai'k  coul,  a>  in  Minipnuncl  eyes,  t^  external 
to  what  is  called  the  retina;  and  comperative 
aitatomifits  complaiEi  lamvnt^ibly  of  (he  diRiculty 
of  understanding  how,  under  such  circum- 
atancen,  visinn  can  take  place. 

The  appearance  of  pupils  in  compound  eyes* 
observed  liy  Muller  (to  which  Dug^s  addi«  an 
iris  contracting  and  dilating  I)  appears  to  be 
altogether  deceptive.     Carus  says,   "there   is 
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not  any  trace  ufa  sepELrute  irU  or  ]iu]>il :  il  lliere- 
fore  caused  me  the  more  Burprise,  that  m  exa- 
lUJiiHi^  the  eye  of  the  grylliis  vernicivorus  from 
its  outer  surface,  it  should  liave  appeared  to 
present  a  ptipil,  as  In  the  eye  of  8i)|jerior  animals. 
Thi*  appearance,  which  1  soon  found  like^^nse  in 
tli^  eyeft  of  (he  libelhilie  and  some  butterflies, 
was  disproved  by  closer  observation/'  &c. 

Is  not,  then,  the  white  matter,  well  supplied 
with  nerves,  in  these  eyes,  analogfoue  to  a  portion 
of  the  true  skin  of  the  higher  animaJa;  the  black 
matter,  to  the  raucous  net-work,  which  is  dark  iq 
the  negro  whose  scnaibJIUy  ia  greatest;  and  the 
exterior  substance  to  the  cuticle,  in  itself  in- 
sensible even  in  man,  and  horny  in  insects,  be- 
cause their  generul  surface  h  more  or  less  so, 
but  furnished  with  fine  hairs,  which  in  them 
are  separated  and  supported  by  the  hexat^Dul 
taccts,  and  descend  through  the  black  substance 
to  the  true  skiu  and  itt  nervous  SbriU. 

The  circumstance  that,  in  many  animala» 
these  organs  exirt  at  the  isame  time  with  Mngic 
cycd,  and  tkat  in  animals,  as  the  subterraneous 
mule -cricket,  which  ]>eculiarly  require  touch, 
seems  to  corroborate  this, 

rl  hud  written  the  three  paragraphs  preceding 
the  last,  when  I  observed  from  Cariis,  that 
Troxler  had  "doubted"  whether  tlie^w  eyes 
tihould  not  be  considered  as  papillae  of  tho 
skill,  organs  of  touch,  rather  than  of  riaion.    If 
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ihiB  is  accurately  expressed  by  Carus.  as  a 
doubt  only,  we  may  conclude  that  Troxlcr  aid- 
duccd  no  ar^mcnt^  on  the  subject^ more 
e&pecially  when  we  uhsurvt-  that  Cams  seems 
b)  pass  it  as  a  doubt,  and  that  be  even  decides 
agairut  it. 

The  analogies,  however,  which  I  have  here 
mentjoned  seem  lo  me  to  lie  uearly  decisive  on 
this  subject.  It  is  probable  that,  by  this  means, 
atmospheric  films,  steams,  and  even  the  minute 
matter  of  odours,  may  be  touched  by  insects^  m 
light  IS  by  the  polyp;  and  hence  their  devious 
couote  throo^h  the  air,  after  their  males.  Sec, 

"  The  &triicture  of  the  eye  oi"  inaeclfl,"  says 
Cuvier,  "  is  so  very  different  fiom  that  of  other 
animals,  even  the  molljsca,  that  it  would  be 
difficult  to  believe  it  ao  organ  of  &ight,  had  not 
experiments,  purposely  made,  demonstrated  its 
unc  y  {t.iT,  if  we  eat  out,  or  cover  with  opaque 
mattett  the  eyes  of  the  dragou-fiy,  it  will  Btrikc 
again&t  walla  in  its  flight.  If  we  cover  the  com- 
pound eyes  of  the  wasp,  it  ascends  perpendicu- 
larly in  tlic  air,  until  it  completely  di&appeani; 
and  if  we  cover  its  simple  eyes  also,  it  will  not 
attempt  to  fly,  but  will  remain  perfectly  immov- 
able;' 

How  futile  theae  arguments  arc,  need  scarcely 
be  poiattrd  out.  The  siime  results  wimid  oci'iir 
if  these  were  organs  of  touch,  equally  essential 
Id  ttie  guidance  of  insects. 
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Those  mollusca  which  hve  entirely  in  water 
may  perhaps  be  suppoBed  not  to  liav^;  the  sense 
of  smell.  Bat  snails  and  sepi«e  whicb  live 
partly  in  air,  and  other  snails  which  live  en- 
tirely in  it,  seem  to  possess  smell,  though  dis- 
tinct orgATift  of  thiit  seneip  have  not  been  dii^ 
covered  in  them.  U  may  exist  in  the  whole 
suriace  of  their  bodies  ^^  the  surface  of  tlieir 
respimtory  cftvitic^,  in  their  feelers,  &c. 

Aa  u>  fishes,  it  has  been  said,  that  a  scitAC 
employed  entirely  in  water  to  determine  the 
qitalrly  of  its  contents  must  be  taate.  not  smell 
— a  sort  of  extension  of  taste*  The  ticnsM  arc 
no  doubt  intimately  connected,  and  appmxi* 
mate  morw  or  less  in  their  nature  and  means; 
but  as  water  contains  atr,  which  acts  on  the 
brancliia^  of  fishes,  it  may  easily  convey  sen" 
sations  of  smell.  Even  in  animals  living  in 
air,  oduurx  can  inipwm*  (he  fibriU  o(  the  olfac- 
tory nerve  only  through  the  liquid  which  lubri* 
catx:i»  the  oasal  membrane.     Moreover,  tlidt  the 
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in  question  is  smell,  ^etm  to  be  proved 
hy  the  first,  ai  a  diAlmct  pair  of  nerves,  supply- 
ing it*  It  is  probable,  therefore,  if  not  abso- 
lutely certain,  that,  in  fishes,  this  sense  distin- 
gujtbe€  the  odorous  partioles  with  which  water 
ia  impregnated. 

In  man,  the  organ  of  smell,  being  subservient 
to  the  vital  system,  is  pbced  in  the  beginmng 
of  the  passages  for  respiration. 

The  crihriform  or  perforated  plate  of  the 
ethmoid  buiie  is  at  once  in  the  base  of  tht?  brain 
and  at  the  upper  part  of  the  nasal  cavity.  The 
floor  of  tliat  cavity  is  fonne^l  by  the  same  bonus 
which  constitute  the  bony  palate  inieriorly. 
It  ifi  divided  loagittidinally  and  in  the  median 
pl^na  by  a  bony  and  cartilaginous  partition. 
Its  lateral  partA  are  formed  by  various  bones 
and  cartilapres-  On  these,  project  inward  the 
turbinated  bones;  the  superior  on  each  6idc  de* 
pending  from  the  ethmoid,  and  tlie  inferior 
being  a  separate  bone  which  is  fixed  below  these* 
The  narrow  [>aiisages  for  the  air  toward  the  lungs 
are  on  all  sides  of  these  bones  —  above,  between 
and  Ijelow,  uiid  aret^alkd  Lh*:  superiur,  mid<Ife, 
and  inferior  conduits  or  meatus. 

The  vascular  mticuus  membrane  lining  the 
noftc.  is  soft  and  fungous,  thicker  over  the  lur- 
binated  bones,  and  thinner  and  firmer  in  the 
connected  cavitie»t  ami  is  always  moiMt  from  the 
secretion  of  mucus. 


150 


KEK5A-nD3f. 


The  bctisibility  of  tbi$  surface  is  partly  du« 
to  the  olfactory  Qervca^  of  which  the  hiilbs  rest 
on  the  perforated  bony  plate,  scud  filaments 
through  all  its  apertures,  and  spread  over  the 
partition  and  the  internal  surlihces  of  the  superiof 
turbinated  bones,  eonetitiiting  the  Bcnse  of 
smell;  and  partly  to  branches  from  the  Uifactal 
nerve  which  Bprcad  over  the  whole  of  ila  sur- 
face and  constitute  its  senj^  of  touch,  from  pun- 
gent and  other  bodiee. 

The  purpose  of  the  external  nose  is  doubtless 
to  direct  air  bearing  odours  toward  the  superior 
part  of  the  nasal  cavities,  the  forms  of  which 
are  well  calculated  to  receive  tliem.  Persons 
accordingly  who  have  no  external  nose,  or  a 
small  or  deformed  one,  have  Utile  or  no  sense 
of  smell.  The  postcnor  nostrils  which  open 
into  the  pharynx,  permit  the  pas^a^e  of  sir 
to  the  throat,  and  a  communication  between  the 
senses  of  simell  and  taste. 

Smell  informs  us  of  the  nature  of  bodies  in  re- 
lation to  the  vittil  system,  and  enprcially  uf  tho0e 
used  aa  food.  But  perhaps  it&  primary  use  is  to 
inform  us  of  the  purity  of  the  air  wc  breathe. 

Snuff  destroys  the  sensibility*  of  the  nose,  and 
itA  consequent  utility  a^  a  means  of  varied  in- 
formation and  pleasure,  and  it  also  injures  the 
resonance  of  die  voice.  As  even  tlie  sul>jects 
of  thifl  indulgence  dare  not  deny  thei»v  coiuc- 
quences,  I  need  not  dwell  upon  them. 


The  JDcluIf^Qce  in  iiQufl*uikJng  aad  smoking 
tobftcco,  lA  hovrever  nearly  as  mjuriouH  to  the 
mmd  aE  to  the  sensibility  of  the  nme. 

The  slave  of  such  practices,  indeed,  will  it\i 
you{fortbe[nefliiDessofaensual  indulgence  is  al- 
ways connected  with  the  meanness  of  falsehood), 
that  they  whet  hiw  intcllecl,— as  if  the  ever  ^nd 
VkiW  ^nthdrawiog  the  mind  from  useful  to  use- 
leas  openilious,  were  ihc?  way  to  improve  it — a& 
if  incessantly  repeated  external  dtstraetions 
from  all  thought,  were  the  means  of  concentrate 
ing  and  invigorating  intellect. 

The  tnith  i»,  that  these  are  low  indulgencies 
for  which  there  is  no  rational  apology;  while 
they  miserably  increase  the  wants  and  the  de- 
pendence of  the  indulgen. 

But  this  is  not  all:  these  vices  make  their 
fictinns  disagreeable  to  every  cleanly  person 
near  them. 

As  to  snulT'takers,  the  ftllhy  iiiipkinH  filltid  with 
the  CDcreased  discharge  of  mucus  and  the  most 
abominable  st-crctions,  which  are  necessarily 
carried  about  Uieir  persons,  render  them  objects 
of  disgtiflt  among  civilized  men. 

As  to  smokers,  the  blowing  of  dirty  smoke, 
the  belchings,  eructations,  und  intestinal  noises, 
tfao  squirting  of  saliva  in  which  hours  and  days 
are  spent  by  them,  their  bestial  ^^tupidity  of  look, 
owing  to  the  intellectual  perpetimlly  sinking 
under  the  indulgence  of  the  vital  system,  their 
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rotten  teeth,  diseased  gums  and  horrible  stench, 
are  really  disgraceful  to  human  nature. 

On  the  subject  of  the  cavities  or  sinuses  which 
open  into  the  nose  from  the  froDtal,  ethmoid, 
sphenoid,  and  upper  jaw  bones,  it  appears  to 
me  that  Blumenbach  errs  in  thinking  them 
chiefly  connected  with  smell.  Were  they  re- 
servoirs of  odour,  as  he  supposes,  they  would 
prevent  the  succession  or  alternation  of  smells 
being  as  rapid  aa  the  application  of  successive 
or  alternate  odours,  so  that  these  would  be  en- 
tirely confounded.  They  certainly  beloi^,  on 
the  contrary,  to  resonance  of  voice- 
Besides,  observes  a  fnend,  if  the  air  filling 
them  were  once  chained  with  odorous  effluvia, 
it  would  be  impossible  for  any  other  impression 
to  follow,  until  the  cavities  received  from  with- 
out, a  supply  of  air  free  from  all  odoriferous 
particles — a  change  not  easily  brought  about. 
For  resonance,  on  the  contrary,  no  such  change 
of  air  is  requisite. 
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^bwcigu  of  taste,  being  subservient  tc  the 
vital  system*  is  placed  id  the  entrance  to  tbe 
alimentary  canal  and  immediately  witbio  the 
organs  of  mastication. 

Taste  b  of  coiiree  more  perfect  according  as 
the  nerves  of  the  tongue  are  larger,  its  papills 
more  numcroiut  and  delicate,  ita  &kin  thimter 
and  mcMSlcr,  its  surface  more  extensive,  its  sub' 
stance  Aoriex,  and  it»  moLionB  easier  and  more 
T-aricd. 

In  fifiheA,  the  tongue  cannot  be  considered  as 
an  organ  of  tastCr  because  it  has  scarcely  any 
motioD,  is  generally  composed  of  cartilage,  and 
u  covered  by  an  insensible  membrane,  or  even 
armed  with  teeth. 

In  reptiles,  the  tongue  is  in  general  more 
completely  formed  than  in  fishes;  but  it  must 
still  be  very  imperfect  a»an  orgaJk  of  taste.  The 
adhesion  of  the  tongue  to  the  )aw£,  in  frogs,  sa- 
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Lamanders,  and  crocodiles,  prevenU  iU  free 
motion. 

Th<*  bone  in  iho  tongue  or  bird*  diminisheii 
its  Hcxibibty.  In  tbis  cla^^  pofrots  alone  seem 
to  have  a  tonjjfue  so  nott  aiid  flcsby  Uiut  il  can 
be  coDsidcrod  OS  a  true  organ  of  taste- 

In  quadrupeds,  tlie  tongue  is  more  jierfectlhan 
in  Einy  of  tlie  preceding  classes,  owin^  to  the  ab- 
sence ufbuitewiLhiii  it,  and  the  ^lulYues^uf  its  co- 
verings. Most,  however,  of  the  herbirorous  ani- 
mals have  their  tongue  covered  by  a  thick  culicu- 
lar  coat,  forming  numerouft  pointed  papilhe  direct- 
ed backward.  Many  of  the  carnivorous  kind,  as 
the  eat,  have  the  tongue  covered  by  »barp  and 
AtroDg  prickle»,  which  enable  them  to  take  a 
6nn  held.  Even  in  those  quadruixHU  which 
have  it  most  perfect,  a»  do^s,  &c.  it  i&  ftubser- 
vient  to  prehension  as  much  as  to  taste*  Blu- 
mcnbach  observes,  that  be  knows  of  no  animal 
in  which  the  tongue  exactly  resembles  that  of 
man;  as  even  in  apes  it  is  distinguished  by  its 
narrower  and  more  elongated  forra,  and  by  tlkc 
difference  of  ihe  various  kinds  of  papillte  witb 
which  lis  upper  surface  ia  beset. 

The  integuments  of  the  tongue  resemble  tliOM 
of  tlie  ttkin, 

Inferiorly,  we  find  u  papillary  membrane 
somewhat  resembling  the  true  skin. 

This  is  supplied  by  a  branch  irom  the  trifacial 
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nerve^  wliicli  i*  iliHlrilxiled  \u  \ts  muscles,  to 
its  mucous  membrane  and  to  salivu^  glands, 
and  the  rliTKion  of  which  ie  said  to  destroy  hCii- 
sation;  by  tho  glofiso^pharyn^al  nervCj  whicli 
i»  diMributcd  to  the  ^rface  of  the  mot  of  tlie 
tongue;  aud  by  the  hypoglossal  nerve,  which 
iH  distributed  chiefly  to  its  niiisdes,  and  the 
division  of  which  deprives  it  of  the  power  of 
moving. 

Orcr  and  around  such  of  the  extremities  ot 
these  nerveft  %h  are  superficial  and  belo^ig  to 
sensation,  the  mucous  net-work,  or  rete  muco- 
sum  is  thmwn;  and  externally  there  is  an  epi- 
thelium performing  the  office  of  cuticle. 

Mr>  Mayo,  whu  aiipean*  to  bu  very  accurate 
as  to  Btructure,  aayfl  that  mucous  follicles  cover 
the  tongue  for  an  inch  from  its  root;  that  coni- 
cal papditc  fourteen  or  fifteen  in  number,  are 
arranged  before  the  follicles  in  such  a  way  that 
a  central  one  is  situated  posteriorly,  and  the 
reM  diverge  toward  the  edgej>i  of  the  tongue^ 
each  being  lodged  in  a  iittle  cavity,  to  the  cen- 
tre of  which  it  adheres  by  its  apex,  while  its 
baac,  slightly  hollowed,  forms  part  of  the  lin- 
gual surface;  th^t  i>va)  ur  conoid  papillte  are 
next  arranged  in  ranks  parallel  to  the  last  over 
tbe  whole  remaining  surface  of  the  tongue ;  that 
filiform  papilln?  arc  seen  at  the  edges  of  the 
tongue;  ami  that  lastly,  fungiform  papillae  are 
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interspersed^  among  the  oval  or  conoidal,  over 
the  tip  and  sides  of  tbe  tongue. 

Some  of  the  Uogual  papUla  are  doubtless  ap- 
propriated lo  the  sense  of  touch;  atid  otbera 
perhaps,  to  that  of  heat.  As  on  the  application 
of  a  sapid  substance,  the  fungiform  papillir  are 
aaid  lo  erect  themselves  upon  the  surface  of 
the  tongue,  it  is  thought  that  they  belong  to 
taste,  more  especially  as  their  situation  is  also 
that  where  (he  senile  of  taste  is  most  vivid. 

As  to  the  nerves  of  this  organ,  the  same  ana- 
tomist says  that,  upim  dividing  the  hypogloAsal 
in  animals,  the  tongue  loses  the  power  of  mo- 
tion; and  that  upon  pressing  it  immediately 
after  death,  the  muscles  of  the  tongue  arc  con- 
vulsed; but  that  on  similarly  pinching  tbe 
branch  from  the  trifacial  or  the  glosso-phaiyD- 
geal,  no  spasm  of  tbe  muscles  follows;  and  tliat 
in  a  case  in  which  every  portion  of  the  trifacial 
had  lost  its  inBuence,  the  sensibility  of  the  root 
of  the  tongue  rcmEuned* 

There  is  much,  however,  yet  to  be  done  as  to 
this  organ. 

The  state  of  liquidity  is  essential  lo  taste; 
and  the  pressure  of  the  tongue  againftt  the 
palate  is  neeessury  to  the  perfect  exercise  of  iu 
function. 

I  am  inclined  to  think  that  the  sense  of  taste 
said  to  be  felt  about  the  ?iofl  palate,  &c.  is  always 
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a  mere  moJiGcation  of  (oucb,  or  a  r^nsation  of 
boat  or  cold>  or  mi  affection  of  the  sense  of  Btne!). 

Taste  more  piTiperly  enables  us  to  judge  f if 
Dutritive  and  hurtful  gubstauccs. 

Spiccas,  wine^^and  spiriu»  <li-stroy  the  delicacy 
of  taste,  and  deprive  us  of  the  means  of  pleasure 
which  il  alToMs,  whioh  must  tlienceforward  be 
derived  from  the  quantity  instead  of  the  quality 
of  food  aud  beverage,  laducing  the  soUish  in- 
dulgence of  repletion  and  intoxication. — This 
leads  me  tu  uiftke  a  few  remarks  on  food  and 
beveragcft,  which  1  cannot  do  better  than  derive 
from  my  own  experience. 

Being  early  impressed  with  the  notion,  that 
tile  bre«;diiig  of  animals  for  the  knife  was  a 
remnant  of  the  savage  Ktate,  wasteful  in  the 
highest  degree  of  the  resources  as  to  food  which 
the  earth  ofierA  to  man,  and  brutalizing  many 
beside  the  mere  butcher*  and  being  at  the  same 
time  disgusted  at  the  idua  of  chewing  the  flesh, 
the  fat,  the  humours,  the  soreeand  injured  parts 
ofaBimats,  which  are  oflen  besides  in  a  state 
of  general  disease,  I  abandoned  the  use  of  flesh 

tas  food;  rind  I  continued  this  for  six  months. 
By  thia  time,  the  mere  odour  of  cooked  meat 
became  very  disgusting  to  me^  and  extended 
my  difttaie  to  all  animal  productions.  For  the 
following  twelve  months,  I  therefore  used  only 
bread,  water,  and  occasionally,  tliough  rarely, 
m2 
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fruit;  nor  during  that  period,  wa^  thm  practice 
or  experiment  broken  in  a  sing-le  instance- 

I  owe  it  to  truth  and  to  humanity  to  state 
that,  under  this  diet,  my  strength  of  body  was 
unabated,  and  the  clearness^  freedom  and  vi- 
grour  of  my  mind  were  greatly  increased, 

Wi(h  regard  lo  beverage^  1  should  also  ob- 
serve that,  happening,  in  subsequent  life^  to  ^t 
into  the  habit  of  diinking  wine  and  water  after 
dinner,  though  this  was  always  in  such  moder- 
ation that  1  never  once  was  tipsy,  I  ytt  observed 
that  a  second  glass  became  more  desirable  than 
the  first,  and  1hie«  alarmed  me,  I  clearly  ob- 
eerved  or  foresaw  the  steps  by  which  even  men 
who  are  not  especially  prone  to  such  indulgence 
become  ultimately  drunkards,  useless  and  dis- 
gusting both  to  themselves  and  olhcrs. 

It,  at  the  same  time,  struck  mc,  that  I  had 
done  less  during  the  years  of  llitH  practice  than 
previously.  On  strict  examination,  1  found  that 
this  wast  really  the  case;  and,  on  closely  ob* 
serving  the  operations  of  my  mind,  1  further 
discovered,  tlmt  I  really  had  not  the  i»ame  love 
of  intellectual  pursuit^  as  formerly,  and  that  in 
particular  I  shrunk  from  and  avi^ided  such  dis- 
cussions, as  required  the  greatest  kecnncsd  and 
activity  of  miml. 

This  of  course  wos  enough*  In  spite  of  Ibe 
Bug)jefttion  ih»t  sociality  would  be  sacrificed  (a 
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lying  Buggeation  ia  which  selfishness  and  sen- 
suality seek  for  their  apology)  I  "  dashed  dowa 
the  cup''  of  wine,  and — took  up  that  of  coffee 
in  its  stead.  The  stomach,  thus  cheated  of  its 
usual  stimulant,  soon  became  satisfied;  scan- 
tier excretions,  a  cleaner  mouth,  a  clearer  head, 
were  the  speedy  consequences;  intellectual  ob- 
jects resumed  their  influence  over  my  nund; 
and  sociality  was  enhanced  a  thousand-fold. 
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Til  i:  eye  'Comists  uf  co&ts,  of  which  im  anterior 
one  IS  transparent,  of  similarly  traQsparcot  liu- 
moui^  withia  the  coats,  and  of  a  nerve  expanded 
between  the  opaque  coat&  and  the  humours. 

In  man,  two  coats  may  be  considered  as  con- 
stituting the  integument  and  case  of  the  eye> 
These  arc  in  the  form  of  a  larger  posterior  and 
Nmaller  anterior  cup,  applied  to  each  other  at 
their  margins^  and  containing,  m  their  cavity, 
the  other  essential  parts. 

The  larger  posterior  cup»  of  which  the  cavHy 
ii  lurtied  forwards^  is  termed  the  sclerotic  coftt. 
It  is  composed  of  filaments  interwoven  in  every 
direction,  po^^SLi^ses  upucity,  tt^nticity,  and  flexi- 
bility, and  delermiuci*  the  shape  of  the  eye,  u 
well  as  furnisher  a  finn  support  for  the  insertion 
of  the  mtiscles  which  move  it.  This  coat  is  pcr- 
foTEt«;d  posteriorly,  for  llie  |ia>sagi^  of  ihe  iiptic 
nerve,  and  it  has  a  circular  aperture  anteriorly 
for  the  reception  of  the  edges  of  the  next  cooU. 
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It  exCeodfi  over  about  four-fif^  of  the  ball  of 
the  eye. 

The  smaller  anterior  cup  is  termed  the  cornea. 
Il  is  a  segment  of  a  saiallcr  sphere  than  the 
globe  of  the  eye,  is  formed  of  tliio  coaccDtric 
plates,  united  together  by  a  compact  cellular 
subHtaacepand  is  dense*  elastic,  and  trun^^jiarent. 
It  is  thickest  in  the  middle,  becomes  thinner 
towards  tbt-  edges,  and,  ia  man,  ita  edges  are  be- 
rellcd,  where  it  slides  tinder  the  sclerotic  coat. 

Immediately  wjtliin  the  sclerotic,  is  the  cho- 
roid ooat^  a  thin  membrane  of  highly  vascular 
structure.  It  is  slightly  connected  with  the  con- 
cave surfaceof  the  sclerotic  by  cellular  tissue,  and 
by  the  blood -ve^Tiels  and  nerves  which  supply  jL 
Its  concave  surface  is  compact  and  uniform  in 
texture, 

Tovrards  iti^  anterior  part,  and  near  its  termi- 
nation, the  choroid  is  more  intiDiiitely  connected 
with  the  sclerotic  by  means  of  a  circular  band 
of  dense  cellular  or  fibrous  substance,  termed 
the  ciliary  ligament  or  annulus  albus. 

Prom  thLs  band,  many  laminated  processeft 
project  into  the  cavity  of  the  eye,  and  form  a 
bmail  radiated  ring,  termed  the  ciliary  pro- 
ceases. 

Afier  forming  the  ciliary  ligament,  the  choroid 
may  l>e  said  to  proceed  on  the  imier  surface  of 
the  sclerotic*  to  it»  junction  with  the  cornea. 
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w?i€n  it  forms  another  projection  into  the  cavity; 
termed  the  uvea,  ao  annular  curtain  with  its 
inner  diameter  vEirmblc. 

The  anterior  surface  of  the  uvea,  opfiosite  to 
the  transparent  cornea^  is  covered  aiid  coq- 
nected  with  a  membrane  of  spongy  texture, 
termed  the  iris,  which  is  the  seat  of  the  colour 
of  the  tfyc. 

The  8)>ace  thu&  left  is  termed  llic  |)upiK 

The  iris  is  itself  insensible  to  the  impressions 
of  light,  but  is  influenced  by  every  aAection  of 
the  retinii  in  that  ri^&pect  (a  paint,  however,  on 
which  some  doubt  is  thrown  by  eases  of  gutta 
fterena,  in  wind)  it  free  dilatation  and  contrac- 
tion of  the  pupil  is  said  to  have  been  observed)  ; 
Hud  it  readily  expands  or  contracts,  and  thereby 
tiulargcs  or  diminishes  the  livie  of  the  pupiK 
Th<^  lale  jKcifessor  Muiiru  is  Mild  to  liiivtt  shown 
that  the  iris  consists  of  two  orders  of  fibres,  %n 
external  or  radiated  which  dilates,  and  an  inter- 
nal or  circular  which  contrtictK,  the  pupil.  The 
ciliary  nerves  which  ftupply  this  or^n,  are  de* 
rived  from  two  $ourceb'>  the  leoticiUEU*  ganglioo, 
and  the  nasal  branch  of  the  trifricial  nerve. 

As  the  aperture  is  diminished  when  light  is 
intense,  and  enlarged  when  it  is  deficient,  the 
chief  ii«e  of  the  iris  seems  to  be  to  regulate  the 
cpmnlrly  of  hght  admitted  into  the  eye.  In  Ibc 
eye  of  the  cat,  panot,  and  hawk,  the  contraction 
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of  the  iris  is  often  voluntarily  performed ;  and  it 
^ould  sometimes  appear  to  be  similarly  excv- 
cistrd  in  man. 

On  iJic  slightly  villous  inner  surface  of  the 
choroid,  ciliary  proceftses  and  uvea,  is  a  mucous 
pigment,  usually  dark  eoiourcd,  and  therefore 
termed  the  ijigmeatum  nigrum,  which  seeing 
calculated  to  absorb  the  rays  of  light  which  have 
passed  through  the  retina  or  expansion  of  the 
optic  nerve,  to  be  allerwnrds  described. 

Animal*  which  exercise  the  funclious  of  vi- 
sioD  in  the  evening  or  night,  have,  on  the  pes- 
terkii  part  of  the  choroid  or  that  op^iosite  the 
pupil,  a  light  coloured  space,  of  variuus  hue, 
called  the  tapetum,  by  which  a  portion  of  Ihe 
rayaj  mutil  be  rcScctcd. 

Thuft  fonned,  the  cavity  of  the  eye  contains 
humours  of  tliree  kinds,  the  vitreous,  crystal- 
line,  and  aciueous. 

The  vitreous  humour  nearly  fills  the  cavity, 
occupying  all  its  pusterior  and  middle  part,  or 
more  than  three  fourths  of  the  globe  of  the  eye. 
It  in  convex  behind,  and  concave  before. 

This  humour  is  invested  by  a  thin  iransparont 
niembrane,  termed  the  hyaloid,  fiom  wliich  nii- 
nerouft  membranous  procesises  pass  inwards,  to 
funn  cells  for  the  liquid,  which  \s  of  the  con- 
fitstence  of  the  white  of  e^g,  and  docg  not  rea- 
dily escape  from  ibese  tell>,  even  when  Ihe  ex- 
ternal membrane  is  punL'tnred> 
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The  crystalline  humour  or  lens,  is  tc 
the  c<^iitre  of  the  forepart  of  the  cavity;  its  pos- 
t<;rior  side  resting  io  a  concavity  of  the  vitreous 
humour.  It  is  a  double  convex  lens,  of  which 
the  anterior  surface  is  flatter  than  the  posterior. 

The  substance  of  the  crystalline  humour  ia 
gclolinoufi,  aod  denser  at  the  centre  than  near 
the  surface.  On  being  hardened  by  boiling,  or 
by  alcohol,  it  appears  to  consist  of  concentric 
laminmp  formed  by  fine  fibres.  These  are  re- 
presented as  proceeding  from  a  centre  at  each 
extremity  of  its  axis,  where  is  the  api>exirance 
of  a  membrane  disposed  in  rays,  whence  the 
fibres  originate,  the  rays  of  one  extremity  being 
opposite  to  the  interstices  of  the  other. 

This  humour  is  loosely  enclosed  in  a  mem* 
branous  capsule,  which  is  soft  and  transparent. 
Moreover,  upon  approaching  the  margin  of  the 
lens,  the  membrane  of  the  vitreous  humour  di- 
vides into  two  layers,  of  which  the  posterior 
passes  behind  the  lens,  and  adheres  to  its  cap* 
Bule,  while  the  anterior  paflsen  upon  the  fore 
part  of  the  lens,  and  unites  with  thecapaulc. 

The  channel  left  bclweeii  these  layers  and 
around  the  edge  of  the  lens  is  termed  the  canaJ 
of  Petit,  and  may  be  inflated  with  air. 

The  aqueous  humour  occupies  the  remain- 
der of  the  cavity,  in  front  of  the  crystalline^  and 
behind  the  cornea.    This  humour  is  less  viscid 
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than  the  vitreous,  i»  not  lodged  in  cells,  and 
readily  flows  out  when  the  cornea  is  punc- 
tured. 

The  form  of  ihi*^  humour  is  regulated  by  the 
part»  which  confine  it-  It  is  divided  hy  the 
iris  itiio  two  chftmbers  ;  the  anterior,  or  largest, 
occupying  the  f((iace  between  the  iris  and  the 
cornea ;  and  the  posterioTj  that  between  the 
UTca  and  ciliary  ligament. 

The  retina,  in  the  form  of  a  delicate  transpa- 
rent membrane,  is  expanded  on  the  concave 
surGice  of  the  choroid  coat,  without  adhering  to 
anypartof  it.and  extends  fromthe  base  of  the  ci* 
liary  proce&*C8  before,  to  the  optic  nerve  behind. 
Its  fiurlace  which  is  next  the  vitreous  humour, 
is  6rmer  than  that  next  the  choroid  coat;  and, 
in  Aome  animaU,  these  surfaces  can  be  sepa- 
tated.  About  two  lines  external  to  its  concen- 
tration in  the  optic  nerve,  the  retina  presents 
the  central  hole  of  Soemmerring,  with  yellow 
edge  and  fold,  which  arc  found  only  in  man. 
apes,  and  fiomc  reptiles. 

The  retina  is  attt^cted  by  the  rays  of  light. 
Its  most  sensible  portion  seeuia  to  coincide 
nearly  with  the  tapctum  of  quadrupeds;  the 
whole  extent  of  perfect  vision  is  very  limited ; 
and  this  is  the  reason  that  one  part  of  the  retina 
appeals  to  be  habitually  used  for  accurate  visiun. 

There  is  a  point  of  the  eye  which  is  insensible 
to  light,  and  which  may  be  shown  to  correspond 
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with  the  place  at  which  the  optic  nenre  eaten* 
or,  more  accurately,  with  lliat  at  which  thecea- 
Iral  artery  penetrates  it. 

The  opijc  nerves,  formed  by  the  concentra- 
tiouofthc  fibres  of  the  retina,  and  penetrating 
the  choroid  and  sclerotic  coats,  are  two  in  num- 
ber,  and,  in  all  the  higher  animals,  they  crosa 
more  or  less  completely;  the  ner\e  from  the 
right  eye  pacing  in  part  at  least  to  the  left  side 
of  the  brain,  and  the  uerve  from  the  left  eye, 
in  part  at  least  to  the  right  side.  In  man,  each 
nerve  nencU  a  portion  to  both  sides  of  the  brain  ; 
so  that  the  crossing  is  partial. 

Now,  mys  of  light  emanattr  frum  luminuus 
bodies  in  all  directions;  and  the  eye,  thus  briefly 
described,  is  an  optical  instrument  for  the  recep- 
tion of  these  and  of  impressions  on  the  retina,  in- 
dicative of  their  colour.  Those  rays  of  c«urH« 
can  alone  reach  the  retina  which  fell  on  the 
trauspctrent  cornea,  from  which,  however,  sovne 
arc  reflected  and  give  its  brilliance  to  the  eye. 
Those  also  which  pass  thi?  cornea  but  fall  on  the 
insure  reflected. 

No  object  is  visible,  unless  the  angle  formed 
by  its  extreme  points  exceeds  thirty-four  se- 
coikds  of  a  degree. 

If  many  rays  enter  the  eye  from  each  point 
of  an  object,  it  is  evident  thai,  1o  render 
an  impression  distinct,  all  the  rays  which  pro- 
ceed  iVom   any   one    (loint   of   a    body,    must 
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be  collected  in  one  pomt  of  the  retina.  Ac- 
cordingly, any  cone  of  rays,  falling  ui>on  the 
convex  and  iranaparenl  cornea,  must  undergo 
a  chacffe  of  direction  and  converge^  an  effect 
which  is  supposed  to  be  increased  by  the  hu- 
mours of  the  eye  ;  so  that  this  brings  all  rays 
entering  the  pupil  from  a  single  point,  to  a  local 
pcHntp  where  the  retina  is  spread  out  to  receive 
the  imprcjtsLoa. 

To  render  impressions  distinct,  it  is  also  ne- 
oessary*  that  ail  the  points  of  union  tlius  formed, 
ahould  be  arranged  on  the  retina,  in  the  same 
relation  to  each  other  as  in  the  body  whence 
ihey  proceed. 

Now,  the  rays  of  light  which  reach  the  eye, 
from  the  remote  parts  of  objects,  must  necessa- 
riiy  be  those  which  converge;  and,  in  passing 
through  the  pupil,  tJiey  rau^it  cross  ;  those  from 
above  passing  downward,  those  from  below  up- 
ward, &c,,  in  order  to  form  their  impressions  or 
images  on  the  retina;  and  these  images  are  con- 
seqaently  there  inverted. 

By  n^noving  the  sclerotic  and  choroid  coats 
on  the  posterior  side  of  an  eye,  or  by  employ- 
ing the  eye  of  an  albino  animal  without  that 
preparation,  and  placing  it  in  the  window-shut- 
ter of  a  dark  chamber,  the  image  of  an  object 
on  the  retina  is  seen  to  be  inverted  in  every  di- 
rection,— the  rays  of  light  from  the  upper  part 
of  the  cAject  forming  the  lower  pan  of  the  image. 
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LhOAO  from  the  right  proceeding  to  the  left,  Eind 
vice  versa. 

Oq  this  subject,  the  following  is  the  experi- 
laent  made  by  Scheiiier  ;  and  it  itlufitratea  the 
safety  and  the  value  of  experiments  made  &ut  of 
the  body. 

If,  at  the  distance  of  three  inches,  that  lA 
nearer  than  the  limit  of  distinct  viii^ton,  the  head 
of  a  pin  be  viewed  with  one  eye,  it  appears 
large  and  imperfectly  defined,  in  consequence 
of  the  outermost  part  of  the  cone  of  mys  enter- 
ing the  pupil  from  each  point  of  the  object,  being 
too  dircrgcnt  to  be  brought  to  a  focus  on  the 
retina. 

U",  then,  a  card  pierced  with  a  single  pin- 
hole, be  tnter[)08ed  between  the  eye  and  the 
head  of  the  pin,  the  outline  of  the  latter  is  ren- 
dered clear  and  definite,  because  ibe  minute 
hole  through  which  it  is  aecn  excludes  the  outer* 
most  rays. — Now,  through  this  bole,  the  object 
may  be  seen  by  mys  pOAsitig  through  the  upper 
part,  or  the  middle,  or  the  lower  pari  of  the  pu- 
pil, according  as  the  card  is  raised  or  lowered ; 
aod  the  appart-at  place  of  the  object  may  by 
this  means  be  made  to  shift.  In  this  case,  the 
object  appears  to  rise  when  the  card  is  lowered, 
and  to  siok  when  it  is  raised. 

If,  instead  of  one,  three  minute  pin-hoIe«  be 
made  clo^e  to  each  other  on  a  vertical  line,  a 
clear  picture  of  the  object  is  produced  upon 
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three  ptrts  of  the  letina,  and  three  distinct 
images  are  formed. — In  this  case,  it  is  €;isy»  by 
ctofting  the  pin-holes  in  auccession^  to  ascertain 
that  the  lowest  of  the  three  ima&fes  is  caused  by 
the  imprcssioG  made  upon  the  upper  part  of  the 
retina,  and  vice  rersa. 

According  to  some  experiments  of  Magrendie, 
the  removal  of  the  aqueous  humour,  or  of  the 
lens,  cause's  the  image  to  occupy  a  greater 
Space  upon  the  retina. 

A»  raysof  li^il  from  distant  objects  are  nearly 
parallel,  they  converge  into  a  focus  nearer  the 
pupil  than  tbc  more  divergent  rays  from  nearer 
objects.  NoWj  il  is  well  known,  that  when  the 
eye  is  capable  of  distinctly  seeing  an  object  at 
one  distance,  it  does  not  well  distinguisb  an  ob- 
ject at  any  other.  Wc  possess,  however,  the 
power  of  Toluntarity  and  instantaneously  altering 
the  focai  distance ;  and  thi^  is  called  the  adjust- 
ment  or  accommodation  of  the  eye  for  distinct 
Tisaon. 

We  may,  accordingly,  distinguish  the  same 
c^ject  at  different  distances,  which  are  limited 
with  respect  to  each  individual.  Inferior  ani- 
maU  discern  objects  at  distances  which  are  ex- 
tremely variflbie.  Hence  birds  perceive  their 
prey  from  immense  heights  in  the  air,  and  still 
retain  it  in  view  until  they  seize  it. 

In  order  to  obtain  distinct  vision  in  these  dif- 
ferent circumstances,  either^  according  to  tlie 
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proximity  of  objects,  ihose  rays  alone  mu^t  be 
admitted  which  aie  nearest  to  the  axis,  and 
which  are  consequently  the  leaat  diverging,  or 
the  retina  must  approach  or  recede^  or  Ui«  leus 
must  move. 

The  difierent  d^ftees  of  contraction  and  dila- 
tion of  the  pupil,  are  said  by  some  to  present 
the  means  of  effecting  this,  because,  in  viewing 
a  near  object,  the  more  divergent  rays  forming 
the  circumierence  of  the  luminous  pyramid  are 
separated  by  the  contraction  of  the  pupit  and 
the  enlargement  of  ihe  iris,  and  those  which 
form  the  centre  of  the  cone  and  require  only  a 
small  refraction  lo  unite  on  a  single  point  of  the 
retina,  arc  alone  admitted;  and,  on  the  con- 
trary, in  viewing  a  distant  object  whence  ray», 
already  too  convergent,  emanate,  and  vrbkh 
require  only  a  weak  refraction  to  be  made  to  ap- 
proach the  perpendicular,  we  dilate  the  pupil  to 
admit  more  divergent  rays,  which,  united,  pro- 
duce the  image  of  the  object. — Now,  this  is  to 
a  certain  extent  true  ;  but  the  proper  action  of 
the  iris  is  the  regulation  of  the  quantity  of  light 
admitted;  and  experiment  proves  that  the  pu- 
pil  may  be  contracted  and  dilated  without  ihe 
adjuUment  uf  tbe  eye  beiitg  affected,  and  con- 
sequently that  tbe  eye  may  be  udjuMed  inde* 
pendently  of  this  contractile  membrane. 

Thai  the  action  of  tiie  muaclv^  of  the  eye  may 
adeet  it»  form,  seems  to  be  indicated  by  the  cir- 
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cmnstancc  that  birds,  which  arc  most  capablo  of 
various  acijustmeiil,  liHvea  ]jartkni[iir;ii>]iftr^ltiA, 
which  may  appair  calculated  to  facilitate  the  ac- 
tion of  thes«  mii^cles,  viz.  a  ring  of  Hmall  bony 
laminae  arranged  around  the  anterior  part  ofthc 
sclerotic  coat,  more  6rn)ly  Gxcd  at  their  anterior 
extremities,  and  more  loosely  posteriorly,  where 
they  advance  to  the  convex  pari  of  llie  eye. — 
But  tbe  proper  purpose  of  the  muscles  of  the 
eye  is  the  general  motions  of  the  eye-ball ;  they 
seem  little  capable  cither  of  uffccttng  the  bony 
circle  in  birds^  or  of  compie^sing  the  almost  in- 
flexible dcierotic  in  many  animals  who^^e  cye» 
yel  pos»e&*  ihe  power  of  adju*tnieni;  and,  in  no 
case  do  they  seem  well  calculated  to  compress 
it  laterally,  or  to  alter  its  diameter. 

Thai  ihe  ciliary  proceftHea  may  act  upon  the 
crystaUiDe,&eems  to  beindicated  bylheirextend- 
tng  forward  toward  the  lens,  and  by  the  auEilo^y 
between  their  structure  and  that  of  the  iris*  Dr 
Knox  hftA  even  dcAcrihed  semijiellucid  fibres  ex- 
tending from  the  folda  between  the  ciliary  pro* 
oomcB  over  the  canal  of  Petit,  to  the  edge  of  the 
lens.  Birds  also  which  possess  this  power  of 
ftdjttstment  in  a  great  degrt^c,  have  an  additional 
organ  of  (omewhat  similar  structure,  the  marsu- 
pium  nigmrn ;  but,  in  many  caseii  that  orjj«in 
not  appear  to  reach  the  lens, 

Prufi!«sor  Klile,  of  Warsaw,  lias  endeavoured 
to  show,  ibat  the  adjustment  of  the  eye  for  the 
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continuous  distincl  virion  of  objects  contaioed 
williin  certain  limits,  depends  upon  the  contrac- 
tion of  the  iris  and  the  disfracliou  of  the  rays  of 
lig^U  near  ihc  edge  of  it^  aperture^  in  conse- 
quence of  which  there  are  formed,  by  a  single 
external  luminous  point,  several  foci  instead  of 
one,  ran);;<;d  succeuiively  in  a  tine  of  a  certain 
length,  so  that  the  object  may  change  itsdis- 
tauee  witUiu  certain  liintt«,  and  yet  one  of  Jt« 
foci  shall  alwaya  tail  on  the  bottom  of  tlie  eye  ; 
and  that  this  focal  length  is  inversely  as  the*- 
magnitude  of  the  pnpiL  lie  has  also  endea- 
voured to  show  that  the  adjustment  of  the  eye 
for  the  transient  distinct  vision  of  objects  at  dif- 
forent  distances,  depends  upon  the  HextoD  of  the 
cornea,  or  a  change  in  itx  curvature  by  the  coo* 
traction  of  the  iris,  which  takea  place  when  the 
eye  adjusts  itself  to  see  very  near  objerts, 

A  view  similar  to  the  latter,  said  to  have  been 
suggested  by  Dcj^cartcs,  is  adopted  by  Dr>  Knox* 
who  thinks  that  what  has  been  termed  the  ci* 
liary  ligament  i»  muAcnlar.  Mr  Crainptonalfti> 
announeea  a  rouscutarstnictureintheeyeof  the 
ostrich,  which  betliirtksmustidtcrthccoavcxity 
ef  t!ie  cornea. 

Still,  it  would  appc*ar  that  no  change  In  the 
convexity  of  the  corDca  produces  the  effect  sui>- 
pOAed  ;  for  Dr.  Young  ha*  ^h<#wn  tlisl  the  eye 
retains  it^  power  of  adaptation  when  immcrflcd 


d 


REIKO. 


179 


in  water,  in  which  th(>  fnvm  o(  the  cornea  ran  in 
no  rcfipcct  influence  refraction. 

The  knowledge  obtained  by  sight,  is  more  la* 
ried  Uiantbalbylouch.bulit  is  far  less  accurate- 
Colour  i»  U»e  firKt  aiul  proper  object  of  this 
sense.  Wc  perceive,  however,  the  limiu  of 
coloured  space*  and  thereby  ascertain  «hape. 
Aided  also  by  ihc  experience  and  the  sense  of 
loucb,  wu  ultiinalcly  jiulgtr  of  ibe  boundaries  of 
objects,  by  the  distribution  of  colours.  Still, 
whatever  ideas  reUtive  to  superficial  forms  wc 
acquire  by  means  of  sight,  are  merely  eo  many 
coDcluKions  from  thi;  difiposilion  of  the  shades 
wtlh  which  they  are  accompanied* 

Aft  to  the  direclinii  of  objects,  ^ight  eonjmii- 
nicates,  upon  the  whole,  accurate  information ; 
the  only  sources  of  error,  in  tliia  case,  arising 
cither  from  reflection  or  refraction*  Rays  re- 
nectexl  fmni  a  mirror,  do  rtot  exhibit  nhjeels  in 
the  direction  in  which  they  exist ;  neither  do 
thoMS  which  arc  refracted  m  passing  through 
media  of  different  densities.  Oblique  rays 
coming  from  an  object  in  water  to  an  eye  in  air, 
are  deflected  toward  the  horizon,  m  that  it  ap- 
|ieaT&  higher  in  llie  water,  a»  is  seen  by  tbe  lower 
end  of  an  oar  in  water.  Hays»  on  the  con- 
trary, coming  from  an  object  In  air*  to  an  eye  in 
water,  are  bent  towards  the  7^nith.  so  that  it 
appeam  higher  in  the  ain 
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As  thceyc  sees  only  surfaces*  itoannol  directly 
inrorm  us  of  distance;  nnd  ^ladUbince  affects  ap- 
parent, it  cannot  mformu.sof  real,  maf^nitudc. 

Of  the  ma^itude  of  any  object,  we  judge 
ragucly  from  the  nize  of  tU  image  on  the  retiiuh ; 
or  more  accurately  by  first  considering  its  dis- 
tance^ and  of  tlint,  when  incunsidei-able,  we 
judge  by  the  muscular  effort  required  toobserre 
the  object,  aii<l,  when  greater,  by  obsening  the 
iutermediate  bodies,  as  well  m  iho  disimctnefis 
ortndistinctncssof  its  outline,  minuter  parts*  and 
colour  We  thcu  determine  its  real  from  its  ap- 
parent size  and  probable  distance. 

Of  tiio  distance  of  an  object,  if  its  ma^itwle 
be  knov^n,  wc  judge  from  our  knowledge  that 
the  nearer  an  object  is,  the  larg^  will  be  iu  area 
on  the  retina ;  and  tbc  more  remote,  the  less. 
Of  distance,  we  judge  best  when  iwo  eyes  arc 
cmplnyeil  - 

As  to  magnitude  and  distance^  therefore, 
when  judged  by  the  eye,  we  are  liable  to  conti- 
nual mistakes,  uulcss  aided  by  the  seuac  of 
touch.  Beyond  a  rerlain  distance,  we  have  do 
means  of  accurate  judgment. 

Of  tile  mution  of  a  body,  wcjudge  by  the  rao' 
taon  of  its  image  on  tlie  retina,  and  by  the  raria- 
lionof  the  size  of  ihe  image.  'V'hen  a  body  is 
at  a  considerable  distance  from  U9,  we  can  judge 
of  Its  motion  only  by  the  latter  of  these  me^ins. 
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Upou  the  circumstftnces^  thai  the  nearest  ob- 
jects have  no  inlermediate  ones,  and  are,  ceteris 
ptribtut,  the  largest  and  brightest,  while  more 
remolc  objects  have  intermcdtateooes,  encreas* 
iT^in  number  with  their  distance^  as  well  as 
Miialter  and  duller  in  aspect,  is  (buaded  the  art 
of  painting. 

Many  animals  can  see  an  object  only  witli 
one  eye  at  a  time,  1  n  other?,  as  man,  both  cyea 
may  be,  and  geDerally  are,  directed  to  the  name 
object,  »o  as  to  produce  a  separate  image  on  each 
retina-     A'cvcrthelcEs,  we  see  objects  single. 

Single  vision  under  such  circumstances  has 
been  ascribed  to  habill 

The  first  condition  in  order  that  on  object 
funning  an  image  in  both  eyes,  shall  appear  sin- 
gle. 19  that  the  axes  of  both  eyes  shall  be  fixed 
on  the  same  point  of  the  object,  for  which  pur- 
pose the  motor  ncnes  and  muscles  of  the  eye- 
ball act  together,  and  the  rays  from  all  points  of 
the  object  fall  upon  corresponding  points  of  the 
retinie.  When  this  is  not  the  case,  we  see  dou- 
ble, as  isciLsily  shown. 

Now  Iiure,  it  tt».-v!dent,  that  the  upper  part 
of  one  retina  will  correspond  wjth  the  upper  |>arl 
of  another,  and  (hat  the  Iu\ver  p;irt  of  one  re- 
tina will  correspond  with  the  lo^er  part  of  ano- 
ther, hut  that,  om  the  eyes  are  pinced  horizon- 
talKt  it  must  be  tlic  mncr  side  of  one  retina 
which  currcsponds  with  the  outer  side  of  anollier. 
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und  vice  versa.  Here^  uccurJingly,  comiuis- 
Bures,  placed  horizontally,  appear  to  be  em- 
ployed for  ihe  purpose  of  producing  uuity  of 
function* 

The  interior  portion  of  each  optic  nerve  joinn 
its  follow  immediately  before  the  crossing  of 
these  nerves  within  the  skull;  &o  that  these  tn- 
tcmal  fasciculi  instead  of  ascending  to  the  brain, 
merely  establish  a  conneJcion  and  corrcj^pond- 
cncc  between  the  retime.  This  is  the  commis* 
mirc  of  tile  sanation  uf  3»igh(,  by  which  itc  unity 
is  €9tablitfhcd;  and  it  appears^  accordingly,  to 
be  wantiitg  in  all  animaLs  which  cannot  see  the 
same  object  with  both  eyes. 

An  inkTestinfj  qiie*ition  seema  to  be--wby, 
wben  one  eye  is  closed,  corresponding  impres- 
sions arc  conveyed  to  both  tiidcs  of  the  brain, 
for  there  exists  a  totality  and  unity,  not  merely 
uf  HCDRation,  but  of  perception,  and  no  imper- 
fect or  double  sensation  and  perception,  as  in 
touch  witli  one  or  both  hands? 

Now,  it  will  be  obscn'cd  that  either  optic 
nerve  p;ives  fasciculi  to  both  optic  tracks — an 
external  fasciculus  which  goes  to  the  track  of 
the  >>aine  »ide,  and  an  internal  fasciculus  which 
cro&ticj^  to  the  track  uf  the  opp4»itc  side ;  8o  that 
tiie  sinkpie  imnge  thus  arising  is  in  reality  con- 
veyed to  both  sides  of  the  brain. 

Nature  seems  even  sobcitous  tliat  the  im- 
piessions   Ihu5   transmitted   should   reach    iho 
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parts  in  nrhicb  tiiey  terminate,  in  similar  times; 
and  bence  tlie  external  faKCictiUiit  by  beii<)iiig 
bnurd  to  the  commissure,  becomes  as  long  as 
the  inlcmal  or  crossing  fasciculus.- — Nor  \h  \iki% 
baid  and  cbngalioa  tbe  only  expedient  for 
ensuring  unity  of  perception  from  sight- 

The  interior  portion  of  each  optic  track  joins 
its  Mlow  immediately  behind  ihc  crossing;  so 
thut  these  micmai  fasciculi,  instead  uf  com- 
municatiug  with  the  eyes,  merely  establish  a 
connection  and  ccrrespondcncc  bctvrccQ  the 
cerebral  parts  in  which  the  optic  tracks  termi- 
nate. This  i»  the  commissure  of  the  pcrcvption 
of  sight,  by  which  its  unity  r^  e»^tabli^hed ;  and 
though  this  commissure  may  be  found  in  ani< 
maU  in  which  the  eyes  are  defeetivc.  it  appears 
m  them  to  be  a  mere  anomaly  or  vestigium, 
like  the  inferior  tubercles  in  dolphins  which 
have  no  oliactory  nerves,  or  the  mammae  in 
males  who  do  not  give  »iick. 

A  third  important  point  in  the  pliyi^iology  of 
thevye,  has  long  puzzled  philosophers,  viz.  how, 
altboogh  objects  are  inverted  upon  the  retina, 
we  |>efx:eive  them  in  their  natural  position. 

According  to  Berkeley,  there  is  no  necessity 
for  touch  to  remove  this  error,  into  which  sight 
would  lead  us,  because,  as  we  eijnnect  all  our 
nDsations  with  ourselves,  the  rectitude  of  any 
deject  is  only  relaliv<T, 

This,  however,  which  would  be  contradictc<l 
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by  the  sense  of  touchy  docs  not  seem  to  be  at 
^1  can»leteiil  with  the  maDncT  in  wliicti  naturu 
usually  proceeds.  Her  oicaus  of  rciiclcring  the 
vUuftl  image  perfectly  carrespoiident  to  every 
thing  that  surrounda  us  arc  so  numerous,  and 
the  precision  aud  accuracy  of  her  operations 
are  uniformly  so  great,  that  such  a  doctrine  is 
imLcIniissible.  It  is,  howei/er,  perfectly  con- 
formabJt:  to  the  general  s)*stein  of  Berkeley,  of 
which  the  fundamental  error  was,  that  it  con* 
siderecl  Ihe  relations  of  external  objects  only  to 
fieufiitive  beings, 

Blumcnbacb  says.  "  objeclft  are  called  inrersc 
in  relation  only  to  those  which  appear  erect. 
Now,  flince  the  imaged  of  all  objects  aod  of  our 
own  bodies  are  painted  on  the  retinSt  all  in 
their  relative  situation,  their  relative  situatioo 
mu»t  correspond  ;ls  exactly  as  if  they  were 
viewed  erect,  so  that  the  mind  (to  which  a  sen- 
sation  excited  by  the  image  and  not  the  image 
itself  is  communicated)  is  prcscn-cd  from  all 
dauKer.*' 

If  ihi^^  however,  were  the  case,  there  would, 
as  already  ob«er\'ed»  exist  a  perpetual  contra- 
diction between  the  senAations  of  vision  aiul 
those  of  touch. 

A  more  mtional  argument  than  this  is,  that, 
as  by  tlie  sense  of  touch  we  distinguish  imprcs- 
sioTi«  ni'dde  upon  any  otic  (H)int  of  the  Mijicrfi- 
cies  of  the  body,  in  wbatcver  diiecUon  an  im- 
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pfvssion  may  be  made,  Jtnin  whatever  (lirectior  an 
impresaion  may  bi^  made  on  the  retina,  it  will  be 
ible  to  cli^iiigui^li  it  fmrn  others,  and>  by  meaiu 
of  that  direction,  to  refer  llic  rays,  wherever 
they  may  make  their  imjire^ion,  to  tlir>?^e  pre* 
cm  objccU  wbkh  produce  tbem. 

ihit  ihU  ar^iment  is  also  Jnadmrssible.  when 
we  consider  the  different  structure  of  the  two 
organs*  The  stijieriicieK  of  Mit  binily  is  accesid- 
bie  to  impressioiLs  in  every  direction;  it  hs^  a 
diversity  of  experience  ^if  I  may  b^  allowed  the 
term)  at  every  point;  und  it  is  only  by  a  cer- 
tain compari.*on  of  the  difference  in  the  effects 
of  the  various  impressions  which  itreceivee,  that 
it  can  dificriEninate  them.  But  the  retina  xh  not 
accessible  to  impreAftions  in  ever>'  direction;  for 
no  point  of  the  internal  anpcrficies  of  the  retina, 
can  be  touched  by  a  atraipfht  line  passin]^  tbrou^i 
the  pupil,  except  in  one  gcmcral  direction.  The 
ret]aa>  therefore,  has  cot  that  diversity  of  ex* 
perienee,  ^ind  those  means  of  comparison,  which 
would  enable  tt,  as  it  were>  in  a  certain  sense, 
lo  cliatinguiah  the  difference  in  the  effects  of  the 
variouB  impressions  which  it  receives,  to  discri- 
minate such  imprcAAions,  or  to  refer  the  rFiys. 
whererer  they  may  impinge,  to  those  objects 
wbtcli  produce  them. 

It  is  Dr.  Flemin^*fi  opinion,  that  "all  tlii^ 
difficulty  originnlcs  In  a  misconception  ut  Lhe 
nature  of  the  rctiua,  and  the  impressions  which 
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it  receircs.    There  is  iio  white  screen  [as  in  Ukc 
experiment  alluded  to]  in  tiie  eye,  on  which  the 
image  of  an  object  can  be  painted.     The  retina 
is  translucent,    and   the   choroid  behind   it   i« 
black.    The  retina  is  notj  therefore*  acted  upon 
by  the  reflected  rays  of  the  inverted  image,  as 
our  eye  is  when  looking  on  the  picture  formed 
on  the  while  paper,  but  by  the  direct  rays  from 
the  object  passing  through  its  substance.     Wc 
do  not,  therefore,  see  the  picture  of  the  object 
but  the  object  itself.     And  as  wc  see  Ihc  object 
or  any  part  of  it,  in  the  direction  of  those  rays 
which  procc<;d  from  it,  and  which  produce  the 
sensation,  U  follows,  that  the   eye  really  sees 
objects  in  their  natural  and  relative  situation." 
Mr.  Mayo'ii  view  is  similar.     He  says  "  the 
rays  from  the  object  towards  which  the  eye  is 
turned,  are  represented  as  reversed  upon   Uic 
retina^    Tliis  fact  which  is  easily  ahown  in  the 
eye  of  a  dead  animal,  h  commonly  considered 
as  a  defect  in  the  mechanism  of  sight  requiriny 
compensation.     So  far,  however,  ia  this  from 
l)cing  true,  that  the  inversion  of  the  picture  is 
llw;  only  means  by  which  cora-ci  vision  could 
have  been  attained.     For  the  upper  port  of  the 
retina  U  that  which  alone,  by  the  law  of  vbion 
above  stated,  can  see  downwards  [tlic  lower, 
upward;  the  inner,  outwards:    uiid  the  outer, 
inwards}.    The  niy^  from  the  lower  part  of  the 
objecl  must  therefotv?  be  brought  to  ihc  up|>cr 
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part  of  the  retina,  as  the  only  part  &t  which  they 
they  caa  excite  a  just  impression  of  the  di- 
rection of  the  point  from  whence  ihey  have 
come/' 

Now  this  idea  "  that  we  see  the  objf^ct  in  the 
direction  of  the  raya  which  proceed  from  it/*  as 
expressed  by  Dr.  Fleming,  or  "that  dm  upper 
part  of  the  retina  scea  downward,"  and  vice 
versa,  as  expressed  by  Mr.  Mayo,  is  hurely  a 
fitraoge  mistake*  It  supposes  the  eye  to  be 
active,  and,  in  its  function,  as  it  were,  to  follow 
the  ray  toward  the  object;  whereas  tlie  eye  is 
tlie  mere  recipient  of  impi-e>(:«ioas,  and  in  itself 
possesses  no  such  mode  of  external  reference. 

Mr,  Mayo  adds,  referring  to  a  diagram,  "  J£x- 
ctle  the  point  A  of  the  retina  any  how,  so  as  to 
produce  sen5ati<}D  of  colours,  they  will  be  pro- 
jecte<l  ill  the  line  A  B:"*— that  is,  colourB  will 
l»e  projt^cted  from  tlie  retina  toward  Ulc  exter- 
nal object;  for  A  is  here  on  the  retina,  and  B 
L'xlcnially. — This  is  strange  reasoning.  How 
can  the  retina  project  colours?  Where  does  it 
get  them  for  thi>  prnjcction? — An  answer  to 
ibe  last  of  these  questions  will  show  where 
the  difficulty  licf>. 

Still,  however,  there  appears  to  be  a  very 
Mni[>le  niixle  aih^pted  by  naltire,  by  means  of 
the  cnn'es  of  the  optic  tracks,  of  again  revert- 
ing the  optic  image  bt^th  horiwiulally  aiid  ver- 
tically. 
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For  (be  purpose  of  reverting  the  image  hori- 
2ontally,  it  will  be  ob&exved,  that  the  optic  ner\-e 
or  track,  in  crossing  from  the  commissure,  that 
i$  from  the  median  line  of  the  brain  to  the  outer 
aide  of  the  cerebral  peduncle,  presents  an  cqui- 
valeut  to  a  curve  of  a  quarter  circle, — and  in 
turning  inward  (I  -speak  not  no\v  of  the  bend 
'upward)  to  join  the  tubercle,  it  pre^ent^  another, 
-^and,  if  thence  it  be  considered  a*  pasHini^  for* 
ward  toward  the  cerebrum,  it  is  evident  that  its 
external  fibres  become  internal,  and  its  internal 
fibres  external. — Thus,  whatever  imprcission  it 
convey**,  must  Ije  reverted  horizonlaliy. 

For  the  purpose  of  reverting  the  image  ver- 
ticallyr  it  will  be  observed  that  the  optic  track 
bends  (not  only  outward,  backward,  inward,  and 
forward^  or  in  the  liorizontAl  direction)  but  also 
backward,  upward,  and  forward,  or  in  the  verti- 
cal direction;  so  that  its  inferior  ribres  must 
become  superior^  and  its  superior  fibres  inferior. 
^Tlius,  whatever  impreSKiou  it  conveys  mu&t  be 
revcfted  verticallv. 


CHAPTER  VI. 

UKARINQ. 


Tuztit  arc  points  in  which  the  car  of  ^-uriouA 
immn^"  b  sui>erK>r  to  that  of  man  ;  but  thai  the 
oi^nization  of  the  latter,  nfi  observed  by  Cams, 
is  best  uJaptijd  to  dis^tin^utsh  the  most  various 
Rounds  and  modulations  of  tone  (as  well,  tie 
should  have  said^  a»  all  articidate  HOUuds)  nay 
be  concluded  from  the  extent  of  the  capability 
of  moulding  the  voice — the  correspondent  fa- 
culty, which  docs  not  oxif^t  m  the  same  degree 
in  any  other  species  uTaiiiiiuJil, 

The  car  is  usually  divided  into  the  imicr,  the 
middle,  and  the  outer  ear.  An  admtmble  epe- 
cimen  of  some  portion  of  its  minute  anatomy  is 
to  be  found  in  Sir  Aiilhoiiy  Carlisle^^  paper  on 
the  physiology  of  the  stapes,  in  the  Pbilo^iophi'- 
cal  Transactions,  for  180J3.  It  will  always  be 
regretted  by  the  friends  of  science  that,  in  the 
publicatioBs  of  the  Royal  Society,  such  papem 
gave  way  to  the  tabncations  and  nonsense  of  Sir 
Evvr&rd  Hoint;, 
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To  undcnttand  the  uses  of  tiie  partti  of  tbc  eir, 
it  iM  ncces»dxy  briefly  to  consider  tbc  nature  of 
sound. 

Sound  IS  proclvjccd  by  tbe  inution  oftbe  parts 
of  a  body,  as  by  a  blow,  or  by  the  Iriction  of 
onp-  body  agiiiiist  another. 

Air  is  the  only  substance  which  socms  con- 
stantly to  exiKt  between  suundin^  Ixxiie:^  uiid  Uie 
ear.  Kence  we  have  reason  to  conclude,  that 
it  is  the  means  of  conveying  sonorous  vibration. 

A  bell  suspended  in  the  vacuum  of  an  air- 
puni|)  gives  no  sound,  though  it.-spiiTt«  are  cn- 
dciilly  thrown  into  vibrator)^  motions.  As  the 
air  receives  udniission,  thr  sound  beromei^  nuire 
distinct.  If  it  be  condensed,  the  sound  i^Iouder 
than  in  air  of  the  usual  deusity. — The  vibrations 
of  the  air  arc  moreover  evidenced  by  tho^  of 
ibc  dustr  siitoke,  and  lijjhl  iiartieles  which  fluat 
in  it. 

Thruuifh  thix  medium,  sotmd  ix  propagated  in 
vast  undulations,  like  those  formed  by  a  stone 
thrown  into  water,  but  which  spread  spherically 
in  every  direction.  It^  intem^ity  diminishes  in 
the  ratio  of  tlic  square  oftlie  distance  ;  it  ia  luHt 
by  passbg  from  one  medium  to  another;  and  it 
may  be  reflected  from  the  surface  of  bodies. 

Now,  in  regard  to  what  bos  just  been  said. 
one  part  of  tht?  phyMolt^^y  of  the  ear  has  long 
been  understood  ;  nnmcly,  that  the  external  car, 
or  rather  its  cariilaginoua  partcaileil  pinnOj  col- 
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Iccts  the  vibrations  of  the  air,  and  transmiui 
them  through  the  external  auditory  tube,  tech- 
nically called  the  meatus  extemua,  to  the 
membrane  of  the  drum  or  membmna  tympani. 
This  lA  ei^ident  from  weak  and  timid  animals 
having  the  external  ear  and  auditory  tube  di- 
rected backward,  tntvard  their  pursuers,  while 
prcdackius  animaJ&  have  tbcfic  purU  liirecled 
forward^  towitrd  tbc  animals  they  are  pursuing. 

Pcriiapo  the  pinna  may  aUo  by  vibnitions  en-* 
crease  the  strcn^h  and  intensity  uf  ;%uiid&. 

It  seems  also  probable,  ttiat,  by  this  part  of 
the  ear  alone,  we  dielin^i^h  the  diix^ction  of 
Kounds.  iVscendiog  vibralioos  may  be  distiti- 
guislicd  by  the  upper  part  of  ihc  helix  and  con- 
cha ;  fay  llie  latter  re*iecle<l  directly  downward, 
and  by  the  former,  along:  the  fossa  navictilaris, 
to  the  meatus:  descending  vibrations  mny  be 
dutinguiiihcd  by  the  tmgus^  antitragu^.  and  in- 
ferior part  of  the  concha,  and  reflected  from 
their  obliquity  in  o  direct  line  to  the  meatus: 
vibrations  liom  before  may  be  distingui^ihed  by 
the  posterior  part  of  the  concha,  whence  they 
al»o  are  »lnK>sL  directly  reflected  :  and  vil)ra* 
tions  from  behind,  impin;;ing  upon  the  tnigua 
and  fore-part  of  tlit  helix,  may,  by  the  farmer, 
be  carried  directly,  and  by  the  latter,  along  ihc 
Ibeiaoaviciiljirif^,  to  ilie  sjime  patts. 

It  appears  to  be  a  confirmation  of  the  preccd* 
ingopiiiioiij  of  the  external  car  Iwiag  the  sole 
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organ  by  wtiich  we  judge  of  the  direction  of 
sounds,  that  animals  with  cropped  cars  arc  ge- 
nerally less  sensible  of  the  direction  of  sound 
than  those  which  possess  them  entire. 

It  is  worth  remarking  that  the  posterior  and 
superior  situation  of  the  pinna  of  the  external 
car^  exactly  corresponds  to  the  situation  of  the 
semicircular  canals  of  the  internal ;  and  it  will 
be  found,  that  aa  the  former  receires  the  general 
and  larger,  the  latter  receives  the  particular  and 
minuter  motions  of  Round, 

There  can  be  no  doubt  that  we  receive  two 
imprcsdions  of  every  sound,  though  we  perceive 
only  one;  for  wcdistingni^^h  &  i^tuud  moNt easily 
by  the  ear  which  is  nearest  it,  and  when  we  are 
uncertain  of  the  direction  of  a  sound  tincl  wish  lo 
determine  it,  we  employ  both  cars,  in  order  to 
compare  the  inteiiKtty  of  the  two  impreAsions. 

The  tube  of  the  ear,  called  external  auditory 
tube,  partly  bony,  partly  cartilaginouA,  extenda 
inward  and  forward  from  the  external  car, 
in  a  cutre  somewhat  resembling  an  italic  /^ 
and  terminates  on  the  membrane  of  the  drum. 

The  middle  ear  i^  also  called  the  drum  or 
^ropanum.  Its  inner  side  is  the  outer  wall  of 
the  inncT  ear ;  and  its  outer  sidf^,  the  membrane 
of  the  drum.  It  opens  before  into  the  fauces  by 
a  tube,  catted  theeufit;ichiun  ;  find  it  is  rrijntinue<l 
baclcward  into  the  cells  of  the  bony  protuberance 
behind  the  external  ear. 
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\e  dram  contains  a  chain  q(  boneit  called 
malleas,  incus  and  stapes^  which  irxtcnd  in  the 
order  now  mentioned  from  the  membrane  of  the 
drum  to  the  membrane  extending  over  the  ovid 
hole  or  fece^tra  leading  to  the  vestibule,  semi- 
circular canals,  and  vestibular  liiilf  of  the  ^pjrd 
cone.  These  arc  slightly  moved  by  four  small 
tnusclea  culled  the  len»or  of  tJie  drum,  the  an- 
terior and  posterior  of  the  mullcus^  and  the  sta- 
pedius, giving  various  t^rnsitics  and  directions 
to  the  mcmbnmcs. 

Now,  very  strong  ^unt^s  commnnicate  motion 
to  bodies  of  every  kmd.  Even  less  »>unds,  hovb'* 
ever,  are  not  muruly  cummunicated  lo  the  exter- 
nal air,  but  to  all  suck  bodies  as,  if  struck,  would 
emit  a  M)und  similar  lo  tlie  original  one,  or,  in 
other  words,  would  produce  similar  vibrations. 
— ^This  is  a  consi'quence  uf  the  vibrations  of  the 
air  bcmg  performed  in  times  similar  to  those  of 
the  aoundiiig  body. 

All  eiaatic  membraneSr  says  M.  Savart^  what-* 
ever  may  be  their  state,  vibrate  and  transmit 
sound  in  unison  with  sounding  bodies  near  to 
them;  and  this  ijt  imixirtant  in  relation  tu  tlie 
phyflkdogy  of  the  car,  which  presents  gcveral 
membiAne^. 

It  seems  probable,  however,  that,  while  the  vi- 
brations received  and  distinguished  by  the  ex- 
ternal car,  pass  along  the  external  tube,  they  by 
acting  upon  its  finely  distributed  nerves,  which 
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are  branches  of  the  racial  ncrrc,  cxcttc  into  action 
thoM^  Dlh^r  branch**?*  nf  the  s^aiiie  nerve  which 
supply  the  tympanic  muscles.  Inconsequence 
of  thi^  these  muscles  inManlly  pvte  that  tensinn 
and  direction  to  the  membrane  of  the  dram* 
which  is  neceftflary  for  the  reception  uf  the  im- 
pinging \-ibra(ions ;  and  whatever  actionii  arc 
thus  given  to  tlfrc  bones  uf  ihc  oar,  are  propa- 
gated 10  the  chorda  tympaiii»  a  branch  of  the 
same  nerre. 

That  it  is  by  affecting  the  exiemal  tube  that 
the  musics  are  excited,  I  think  much  move  pro- 
bable  than  the  hypothcsi*i  of  Caldanip  who  &up- 
|wiAed  lh»L  ihese  muscleft  fire  esccJU'd  in  conMf- 
quence  of  some  action  on  the  chorda  tympani. 
Before  the  chorda  tympani  could  be  aflcctrd, 
the  vibrations  must  have  already  impinged  upon 
the!  menihntne^  and  the  MtbfteciueitC  action  of  the 
mui^cles  upon  it  ^Yotild  be  useless. 

That  these  muscles  affect  the  tension,  relaxa- 
tion, and  direction  of  the  membrane,  may  be 
demonstratcvl  by  eKjierinient ;  and  in  the  same 
manner  it  may  be  shown  that  by  means  of  the 
BtQpcs,  they  atlect  the  membrane  of  the  oval 
bole,  and  cone;equently  the  whole  internal  ear. 
If  in  an  ear  which  has  been  immcrsGd  in  spirit, 
the  superior  ^micircular  canal  be  opened,  and 
Uie  or^^icles  of  tlie  drum  be  then  moved  by 
means  of  their  muscles,  and  this  is  vetj  evident 
when  the  stapcdiua  ia  acted  upon,  the  apirit  in 
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the  canal  will  be  seen  to  rise  or  fall  with  every 
action  of  Ihe  muscles,  Thb*  I,  itiiiny  vtiiir*  ago, 
denHJiutraled  to  Dr.  Barclay,  while  showing 
bim  the  use  of  the  stapodiuA  iu  projecting  the 
membrane  of  thv  dnira  outward. 

There  can  be  no  doubt,  t[>crcrore,  tliat  iheec; 
aiuficles  give  socb  tension  or  relaxation  of  the 
internal  car  a^  raises  or  lowers  the  tone  of  its 
action  to  any  part  of  tlie  scale  ofsouudi^ ;  while 
all  the  various  inclinations  which  they  give  to 
the  membrane  of  the  drum  and  to  the  base  of 
the  atape^,  must  also  give  various  general  di- 
rections to  the  impulsofi  which  they  imnsiuit 

Now,  to  receive  the^e  vibrations,  the  mem- 
brai>e  of  the  drum  is  admirably  ^dsipted,  being 
in  getKral  slightly  concave  on  ita  outer  sidc»  so 
that  vibrations  which  tend  in  any  particular  di- 
rection, will  readily  glide  from  any  other  side, 
and  impingu  upim  dmf  side  of  the  tn(.'mbrdne 
which  13  most  at  right  angles,  or  opposed  to 
their  line  of  percusftion,  and  correspondingly  af- 
fect the  ossicles  (^  the  car  ;  and  this  I  conceive 
lo  l»e  the  ui«?  of  the  vurioujt  directions  afisumed 
by  the  membrane. 

The  membrane,  then,  having,  as  above  de- 
acribed,  assumed  a  proper  degree  of  tension  and 
indiiiatioit,  tlie  vibmlitins  will  pa^  in  two  direc* 
tknis  across  the  drum,  namely,  by  the  chain  of 
bones,  to  the  membrane  of  the  oval  bole,  and, 
by  Ihe  air  of  the  drum,  lo  die  oiembcajie  of  Ihe 
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round  hole,  the  posterLor  and  external  aspect  of 
which  beiDf!,  aa  remarked  by  Scarpa,  concave, 
is,  like  tilt  inc^inbrane  of  the  diunu  adapted  to 
receive  the  differently  directed  vibrations. 

To  nndcrfitand  the  functions  of  thia  part  of 
the  ear,  it  mnst  be  observed  that  undulations 
from  fionoTotis  inipubes  pums  least  quickly 
through  aeriform  fluids  ;  more  quickly  through 
liquids;  and  most  quickly  through  solids: 
namely,  respectively,  at  the  rate  of  1142, 
4000,  ond  1 8000,  feet  per  second  ;  and  that  the 
velocity  of  sound  is  also  the  same  whether 
high  or  low. 

The  eustachian  tube  or  pait^nge  to  the  fauces^ 
permits  the  renewal  of  the  sir  in  the  drum, 
mainUin»  tite  equilibrium  between  the  external 
and  internal  air,  and  prevents  irregular  pressure 
either  on  the  outer  or  inner  side  of  the  mem- 
brane. 

Thus,  wc  arrive  at  the  internal  cur,  a  rulional 
physiology  of  Trhich  is  by  far  the  most  difficult. 

This  is  the  most  essential  part  of  the  ear,  as 
it  exists  m  animals  which  present  no  external 
apparatus  ;  ;uul  it»  principal  cli<iracieri<ttic  i% 
some  part  or  parts  of  extreme  solidity,  as,  c\'en 
among  moUusca,  the  bony  shell  of  the  ear  of  the 
sepia  oflieinalis,  and  those  in  the  car  of  fishes, 
whieh  diniiiiiKiinwweaitceiid  iiiiRkn<^;mirn»l)«i>i]|y 
because  they  receive  a  substitute  in  the  hard  walls 
of  the  auditory  cavity,  as  in   those  furnished  in 
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quadrupeds  by  the  pctroufi  part  oftUc  temporal 
bone.  Id  all  ca»e«,  il  sE^^ms  necessary  to  the 
teneatioQ  of  sonorous  vibmtions,  that  the  nerves 
of  bearing  shotdcl  he  capable  of  being  com- 
pressed against  solid  matter;  and  accordingly, 
ID  infchor  animalB,  tUia  lies  witbin  the  nerves 
whicb  aro  lapped  arouod  it,  and  in  superior  ani- 
maU,  it  in  various  complex  forms,  envelopes  the 
nerves. 

Dr.  Young,  who  had  miirh  of  the  requisite 
kiKt^'ledgc  and  the  courage  to  think  for  himself, 
has  written  about  ihc  physiology  of  the  internal 
ear — without  success,  as  will  be  seen  ia  the  sc- 
quel.     Others  have  nni  even  attempted  il. 

The  apparatus  of  hearing,  Bays  Magendie,  "  is 
very  complex  ;  and  1  >*hall  nut  insist  upon  aim- 
toniical  details,  from  ^vhich  no  advantage  could 
ari»e  ;  a»  the  ti^ex  of  the  ditTerettt  p^irts  lliateoa- 
Btitute  lbi?i  sense  are  but  little  understood" — 
"on  ignore  absoluiBetit  la  part  que  preud  & 
TauditioD  chacune  dcs  parties  de  Voreille  in- 
terne/' 

Of  the  veatibule,  spiral  cone,  aad  semicircular 
CftnaU,  Mr.  Mayo  nnysi,  "  A  partlcolar  dei^ctip- 
tioQ  would  be  supcri{  jous,  as  the  specific  advan- 
tages resulting  from  their  shape  is  unknown." 

"  In  examining  the  organ  of  this  sense."  *ays 
Alison,  '*  we  see  indications  of  much  contrivance^ 
the  OSes  of  which  are  not  understood  ;  and  thcre- 
fc»re  it  is  to  no  purpo&e  to  enlarge  on  them/* 
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"There  are  xixany  slngniaritf  shaped  caiial$," 
»ays  Dr.  Bostock,  "excavated  in  the  temporal 
bone,  M^hich  ccmmimknte  with  the  ear  ;  but  of  Ibc 
specific  list?  of  these  pirts,  it  may  be  s<lJ(L  that 
notliingis  certainly  kROMm*" 

"  It  *»  jimbable/'  says  Richcrand,  "  that  the 
varicus  forms  of  the  internal  ear  have  sometkmg 
to  do  y^'xih  the  di^'ereity  ofaouiid«  I'' 

1  quote  these  passages  to  fihow  that  the  reader 
ought  graciously  to  receive  any  rational  attempt 
at  explaining  the  functions  of  this  organ,  which 
sire  next  an  difliculty  to  those  of  t)ie  brain. 

Previously,  however,  to  attempting  tliis,  it  is 
iieoe^ary  to  iib^erve,  that  soumb  may  exist  in 
various  modes. 

So]iorou>»  \ibration.s  may  be  so  produced  and 
impelled  as  to  gire  particular  forms  of  sound. 
Thix  Ik  diiitinrlly  done  by  the  human  mouth,  and 
by  the  apenurcs  of  tubes  of  particular  construc- 
tion. The  forms  are,  in  these  caseh,  denouii- 
n&tcd  vowels ;  and  every  musical  instnimeat 
produce  one  of  them,  however  icidiHtinctly, 
This  affords  one  of  the  bases  of  spoken  language* 

Sounds  may,  moreover,  be  distinct,  related 
if  not  coexistent,  or  euccessive  ;  and  liiis  indeed 
is  the  division  which  is  made  of  them,  however 
vaguely,  in  the  present  theory  of  music,  where 
distinct  fiouncbt  retain  that  namt^  cocxisleat 
sounda  are  termed  concordant  or  disconlanl. 
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and  oialinct  or  coexiAtcnt  succe^ire  sounds  aro 
leniJed  nsclody  and  harmony. 

Now,  in  order  to  obtiiin  a  consistent  phyfiio- 
liigy  or  ibe  internal  ear,  it  seems  rational  to  look, 
1(1  tbifi  complex  organ,  tor  tlie&e  siibordinaLe  or* 
gans,  namely  an  orj^n  for  the  tbrme  of  sound ; 
an  organ  for  the  impreaaion  of  distinct  sounds ; 
au  organ  for  the  impr^^sion  of  related  or  coex- 
istent sounds,  or  of  concords  and  discords ;  and 
an  organ  for  tJje  impriWion  of  diJsiinct  or  coex- 
istent successive  sounds,  or  of  melody  and  har- 
mony. 

Very  curiously  Itic  labyrinth  or  intcrnaJ  car 
preseniff  a  corre»^poudinf;  arrangement  of  parl^i, 
conatsting  of  the  spherical  ^c  or  sacculu^  aphe- 
ricus  of  tlio  vestibuJe,  the  semicircular  canals, 
U>c  spiral  cone  or  cochlea,  and  the  coinmon  re- 
cipient or  alveuFJ  comruuni«  cauaiiuin  ftcimcircu- 
larium;  and  in  tbe^  parts,  we  niuy  rationally 
look  for  an  oj^an  of  each  of  the  modes  of  the 
existence  of  tound. 

Tho  filaments  of  the  auditory  nerve  supply 
the  spherical  sac,  semicircular  canaU,  spiral 
coDc,  and  common  recipient. 

Now,  the  vestibule  is  a  cavity  of  somewhat 
spliervndul  form,  placed  internally  to  the  drum, 
and  between  the  semircular  canals  behind  and 
the  spiral  cone  before.  It  is  slightly  divided 
into  twounequal  portions.  It  communicates  with 
the   drum  by  ilio  oval   hole,  which   13^  covered 


300 


SBN8AT10S. 


by  a  membrane,  and  receives  the  base  of  the 
Gtapeii ;  and  it  presents  various  openings  which 
have  already  been  mentioned* 

The  ftpherical  «ac  of  the  vestibule  receives  a 
branch  of  the  auditory  nerve  which  is  remarka- 
ble for  its  radiation  in  erery  direction.  Nothing 
could  be  better  adapted  for  the  reception  of  the 
forms  of  sound,  which  occur  most  generally  in 
nature,  and  constitute  a  basis  of  language.  It 
is,  accordingly,  the  part  found  even  among  the 
lowest  animals,  as  in  the  sepiie  among  mol- 
lusca,  and  in  them  it  eontaias  the  most  consi- 
demhlc  of  the  bony  concretions. 

Sohd  bodies  suspended  in  a  liquid,  must  evi* 
dcntly  encrcase  the  intensity  of  sonorous  vibra- 
tions ;  and  when  such  encrease  of  intensity 
takes  place  in  actual  contact  with  the  dcttc  of 
hearing,  by  it£  fibriU  hc'iu^  wrapped  around  the 
solid  body,  the  utility  of  the  latter  must  be 
evident. 

Before  proceeding  to  more  complex  parts,  we 
must  enter  into  Boroe  conKidemtions  respecting 
the  nature  of  sound,  and  these  of  a  minuter  de- 
scription. 

When  a  sonorous  body  is  struck,  its  inte^trant 
particles  appear  to  be  displaced  and  too«cdlat4>. 
Indeed,  all  sounding  bodies  evidently  vibrate ; 
tlw  vibration  of  the  larger  ones  being  even  sensi- 
ble to  the  eye,  and  very  distinct  to  the  touch. 
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In  a  bell  that  liafi  be<;n  struck,  this  treniuloua 
motion  of  particle*  may  be  felt  by  the  liaiid. 

Aft  sound  is  caused  by  the  vibratory  motion 
of  the  atoms  of  bodies,  it  is  modified  in  exact 
conformity  with  their  mtcrnal  structure. 

The  ^tidiity  or  tirn^  ofsoiimi  depends  on  this. 
*  It  appears  to  me,  that  it  is  especially  upon  a 
more  mtrndt  direction  of  the  vibrating  pa/iicli'^ 
that  sound  dependi^;  thai  upon  diflerenceof  that 
direction,  difference  of  sound  d(;pends  (whicli 
accounts  for  Tarious  fiouods  being  propagated 
without  being  confounded);  and  that,  upon  the 
decree  or  extent  of  that  direction,  its  degrees  of 
strength  depend. 

Sound  i^eemft  to  me  to  depend  on  the  form- 
ation of  minute  vacua  within  bodies,  or  the 
media  which  transmit  it,  and  ujjou  the  collapse 
of  the  particles  forming  the  sides  ol  these  vacua. 

It  may  here  be  obsened  that  the  velocity  of 
sound  ia  slightly  altered  by  wind,  of  which  the 
v€lo<nly  ifi,  however,  far  inferior  to  thai  of  suund. 
This  feet  clearly  shows  that,  in  this  case,  two 
very  different  «orls  of  motion  take  place  in  the 
air,  and  that  the  vibrations  of  eound  are  very 
dJAerent  from  the  motions  of  its  ma&se^. 

Now  it  appears  to  me.  that  the  direction  qf 
these  vibrational  mu&t  uniformly  be  of  a  circular 
kind. 

In  order  to  illustrate  this,  I  may  choott,  tl 
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an  ejcarople,  the  vibrations  produced  by  a  so- 
aorous  mclallic  plate.  —  Sitp[Mi%ti  thisi  jilute  to 
be  held  by  one  edge,  as  the  leaf  of  a  book  is 
attached  to  the  back  (for  all  fioiiiiding  bodies 
must  have  cdc  point  at  least  more  lixcd  than 
utbt*r»),  and  Lhul  its  l(.xj»d  or  free  edge  H«triick 
laterally,  it  is  cvtdeDt  that  as  one  edge  is  fixed* 
the  oilier  must  move  upon  it  its  an  axis  —  iinist 
move,  in  some  degree  from  side  to  aide,  and 
that,  however  small  its  vibmlioiis,  they  must 
form  segment*  of  a  circle,  the  radius  of  which 
is  equal  to  the  width  of  the  plate.  Itenee  then, 
the  minute  intervals  which  it  leaves  at  every 
point  of  these  segment,  must  be  circularly  ar- 
ran^d,  or  have  a  citrular  direction. 

^or  does  tlii.s  lake  place  merely  in  a  sonor- 
ous plate;  for  upon  this  principle  must  alt  other 
sonorous  bodies  vibrate.  In  a  musical  string, 
the  two  ends  are  fixed*  and  the  centre  vibrates 
arouiKl  both. 

We  shall  presently  nee  how  apphcable  the«e 
facts  arc  to  the  iltustr^tioit  of  phenoiiieua  of 
hcaringt  But  there  arc  other  circunistaaces  as 
to  sound  which  ny.ty  first  \»v  uulici^d. 

Oil  tlie  time  between  two  sueccBairo  vibra- 
tions depends  tijc  mimical  dcgrre  of  xmnd  ;  the 
lime  bemg  gruuter  in  grave  douud«,  and  less 
high  iinex. 

The  continuance  of  these  vibrations  is  accord- 
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ing  to  the  greater  or  lcfi»  elnalicity,  and  tlie  thick- 
DesA  or  thionesa  of  the  sounding  body. 

Mufiical  sounds,  then,  consist  of  regular  vi- 
bratio[i»,  which  take  phice  in  bodies  having  a 
uniforni  textare  and  figure. 

When  any  such  sonorous  body  is  struck,  there 
is  Rr£t  and  chiefly  beard  a  distinct  t^ound  caUed 
tlic  fiirdamental,  tonic,  or  key  imtei  but,  >vilh 
attention,  others  mi^y  be  distinguished,  namely 
the  third  or  mediant,  and  the  5th  or  dominant, 
as  well  as  the  octave. 

A  flound  composed  of  double  the  number  of 
vibrations  of  another,  is  said  to  be  its  octave, 
because  the  inlcrmediatc  sounds  between  them 
are  seven  in  number,  namely  nt  or  do,  re,  mi, 
b,  4oL  la,  si,  which  ccnMilute  the  diatonic  scale 
or  gamut;  and  this  octave  is  produced  by  short- 
ening the  string  one  half,  or  by  reducing  it  one 
half  in  thickness,  or  by  rendering  it  more  tense 

The  hitciiMttfox  ioudnf^^^  of  joi^wr/ depends  on 
the  extent  of  the  vibrutiuns*  Large  vibratiODS 
produce  fitroiig  or  luud  aounds^  small  ones,  the 
reverse ' 

Now,  as  1  have  shown  that  all  sonormm  vi* 
brations  and  intervuU  must  pot^scw^  a  semicir- 
cular arrangement  or  direction,  whatever  their 
general  direction  may  be;  and  as  it  is  evident, 
that  particular  arrangements  or  directions  of 
these  vibrations  are  necc^ary  to  the  existence 
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of  panicutar  sounds,  it  follows,  that,  in  order  to 
make  peculiar  and  corrcfipondJog  imprcsflions, 
Uie»e  vibrations  Mhoitid,  wiUnn  the  ear,  pa^s  in 
corresponding  directions;  and,  for  this  purpose, 
an  organ  somewhat  complex,  consiHting  of  chan- 
nels ia  different  directions,  and  tliCBC  dretjlar, 
muiit  exist. 

This  precisely  is  what  wo  find  in  the  semicir<* 
cular  canals. 

These  canals,  which  first  appear  in  fishes,  and 
are  situated  behind  ihe  veslibulv,  art;  three  cy- 
hndrical  tube^  bent  in  a  semicircular  form,  two 
ckf  which  are  disposed  vertically,  and  thi:  third 
horizontally;  and  all  of  which  terminate  by 
their  eKtremities  in  ttm  ve^lihule. 

The  poflterior  canal  is  the  largest.  It  com- 
mences by  an  aperture,  which  is  common  to  U 
with  the  superior  canaL  and  which  is  situated 
at  the  innermuist  ptirtof  tlievestibule,  exactly  op- 
posite to  the  oral  hole;  it  bends  backward,  out- 
ward, and  forward,  but  mainly  downward;  and 
it  terminates  by  its  enlarged  elliptical  aperture 
or  ampulla  at  the  very  lowest  exteiiur  part  of 
tlie  vestibule. — From  its  general  course,  it  may 
well  be  called  the  OeAcending  Canal. 

The  external  canal  ist  the  smallest.  It  com- 
mences by  a  separate  aperture  iminediutcly 
behind  and  a  little  higher  than  the  beginning  of 
the  preceding  canal,  and  therefore  also  at  the 
innermost  part  of  tbt'  veatibulcj  and  nearly  op- 
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posite  the  o^-al  bol«;  txmds  likewUe  backwatxl, 
outward  and  forwaixi,  but  does  not  d€5cend; 
and  terminates  by  its  enlarged  elliptical  aper- 
ture or  umpLilIa,  at  the  middle  or  rather  upper 
exterior  and  posterior  part  of  the  vestibule,  be- 
tween the  oval  hole  and  the  termination  of  the 
luperior  canal.— From  its  general  coursei  it  is 
properly  called  the  Horizontal  or  inteniiediate 
Canal. 

The  superior  canal  is  of  intermediate  size.  It 
commenees  by  an  aperture  which  is  eomtnon  to 
it  with  the  poaterior  canal,  at  the  innermost  part 
of  the  vestibule  and  exactly  opposite  the  oval 
hole;  it  bends  upward  and  outward;  and  it  termi- 
nates at  the  upper,  e)cterior  and  anterior  part  of 
Ihc  vestibule, — From  its  general  course,  it  may 
well  be  called  the  Ascending  Canal. 

'ITic  bony  walls  of  these  canals  are  extremely 
dense;  and  their  internal  surface  is  smooth  atld 
polished. 

These  cavities  are  not  merely  lined  by  a  pe- 
riosteum or  bone-covering  membrane,  filled  hy  a 
tnmsparent  liquid,  but  they  contam  other  mem* 
brance  having  nearly  the  shape  of  tlic  con* 
taining  parts.  Thei^e  form,  witli  the  second 
sac  of  tlie  vestibule  to  be  oftenvarA*  raenlioncd, 
uuc  complicated  and  closed  cavity,  which  also 
contains  a  transparent  liquid.  While,  therefore, 
the  liquid  without  this  membraiiouK  labyrinth 
preaerves  it  from  contact  with  the  walls  of  the 
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Ijoiiy  cavity,  llial  winch  is  withia  the  labyrinth 
keeps  it  patent  aud  permits  the  expansion  of  the 
nerve. 

Each  semicircular  canal,  then,  may  be  said 
to  rt'ceivc  from  thU  sac  of  the  vestibule  a  mem- 
branous tube,  in  the  termination  of  which  it  ex- 
pands into  an  iAmjiulia  or  eii (argument,  tlic  whule 
being:  filled  with  water,  and  each  ampulla  having 
a  pencil  of  nervous  fiLri]?>  projocliiig  within  it. 

Having  reached  the  vestibule,  it  is  therefore 
erident,  that  the  vihrationA  will  pa&fi  through 
and  affect  the  nerves  distributed  in  that  parti- 
cular semicirculur  canul  which  po»^exses  the 
direction  corrusponding  wittk  that  peculiar  niovc- 
uient  nf  [i;iriif^leH  of  which  the  vibration  consuHta, 
and  upon  which  the  existence  of  the  pvttcular 
sound  depends;  and  that,  therefore,  the  Semi- 
circular Cunul»  conslitute  the  organ  on  Trhich 
DiHlinrt  Sotmdx  ure  iitipreshCtL 

Thi»  theory  is  aupportcd  by  the  dUtributioo 
of  the  branches  of  the  auditory  nerve  upon  tlie 
membranous  scmicircalor  canals;  for  the  sen* 
li«nt  cxtreuulicw  of  nonu  cd"  ihe-se  nerves  can 
be  directly  impressed  in  the  vestibule,  their 
sides  only  being  turned  to  it;  but,  as  all  of 
them  enter  the  semicircular  eanaU^  the  vibra- 
tions muxt  paSK  into  tJie  canals  in  the  direction 
which  i«  opposite  to  that  of  the  nervea,  and  in 
sonic  measure  through  these  canals,  before  the 
extremities  of  the  nenous  pencils  occupying 
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the  elliptical  ei^largcnicut8  orampiilloeof  the  ca- 
nal>«,  can  [loh&ibty  be  inipr«7t<*ed. 

Tbifi  8howfi  ihc  error  in  Dr.  Young's  notiort» 
that  ihc  seinicirculur  canals  n^i^ist  *' in  the  es- 
timation of  the  aciiteQesfi  or  pitch  of  the  sounds 
hy  receiving  its  impression  at  their  opposite 
«i<Ut  and  occasionin};;  a  recurrence  of  &imilar 
^ects  ikt  diliercnt  {xiirts  of  their  length,  accord- 
ing to  the  diflcreni  character  of  the  sound." 

Vibrations  cannot  enter  the  elliptical  ends  of 
tlie  canals;  firM  because  iheyare  everyone  placed 
laterally  in  relation  to  the  oval  bole,  and  there- 
fore disadvantageously  f^r  ihc  reception  of  im- 
pTCMions;  and  Mcundly  because  they  arcoccu- 
pied  by  the  entrance  of  the  expanding  auditory 
nerve. 

Oq  the  contrary,  theotber  extrcmiticss  of  the 
cftnab  are  exactly  opposite  to  the  oval  hole,  and 
ar«  unoccupied  by  the  nerves.  Being  placed 
also  horizontally  and  side  by  aide,  these  holes 
accurately  correspond  Co  the  oval  hole  which 
leads  to  them  —  a  fact  not  hitherto  observed. 

Fruui  aII  ihJK,  it  follows,  that  by  examining 
the  circumfereucc  of  these  canals  io  any  animal, 
we  may  perhajis  aikcertain  what  sounds  it  can 
diatiDguich*  Too  stroni?  r^ound^  will  probably 
fall  ou  thif  external ;  lou  wc^k  oiie«,  oil  the  cen- 
tral or  internal  sides  of  the  canals  ;  and  thus 
both  will  be  rendered  indistinct,  hi  man,  these 
canala  are  noarly  equal  in  circumference  ;  and 
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this  15  consistent  ^^'ith  the  rcAt  of  his  stnic- 
tiire.  In  l>irds  and  beasts  of  prey,  whicb  are 
calculated  to  distinguish  the  minutest  sounds, 
some  of  them  are,  consistently  with  what  t  have 
just  slated,  always  of  proportionally  smaller 
size,  4^.  g.  Jn  tlieowK  Hence  some  quadrupeds 
and  birds  perceive  sounds  which  are  inaudible 

Moreover^  as  one  of  these  canals  terminates 
below;  another  intermediately;  and  a  third 
above  ;  itsccms  not  improbable  that  this  has  a 
relation  to  the  musical  degree  of  sound — ^its  gra- 
vity, intermediate  state,  and  height. 

That  ihc  gTHvily  and  height  of  rounds  arc  cuu- 
oected  with  their  actual  descent  and  ascent, 
is  at  least  illustrated  by  tlie  fact,  that  when  we 
coll  to  a  person  who  is  far  below  us,  or  at  the 
bottom  of  n  pti,  we  n^Unrjilly  do  so  in  a  gnive, 
full  and  hollow  tone,  and  when  we  call  to  cme 
who  is  much  above  us,  in  the  open  air,  we  aa 
naturally  do  so  in  a  htf^h,  slender  or  shrill  tone. 

This  connectkin  of  the  gravity  and  height  of 
sounds  with  their  actual  descent  and  ascent 
is  further  illustrated  by  the  curious  circumstance 
thai  mountaineers  speak  in  a  higher  tone  of  vmce 
than  lowtatiders  do.  The  diflerencc,  in  this  re- 
spect, between  the  Scottish  and  English  is  suffi- 
ciently evident,  i^oal&o,  asDr.  Hancock  hasjust 
informed  me,  the  Makoosis,  residing  on  a  branch 
of  the  Parimc  mouatains,  speak  in  a  hi^  or 
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sharp  tooe,  while  the  Warrows,  residmj^on  the 
low  and  muHdy  shores  near  the  mouth  of  the 
Orinoco,  speak  iii  a  grave  and  ^ttural  tone. 

Now,  it  has  bccti  fiUtcd,  tlmt  when  any  sono- 
rom  body  is  struck,  we  hear  chiefly  three  sounds, 
the  fundamental,  tonic  or  key  note,  the  third  or 
modiant*  and  the  fifth  or  dominant.  These  re- 
•peetiTcly  arc  grave,  intermediate,  and  high,  it 
seems,  (henifore,  not  improbable,  that  to  these 
the  relative  direction  and  the  position  of  the 
greater  aj^Hures  of  the  three  canaU  arc 
adapted. 

As  tliese  three  aperturci^  are  fixed  and  im- 
nwrablc.  so  is  the  relative  distance  of  the  tonic. 
nM-divjt  fuid  dominant;  &ud  as  the  whole  of 
these  last  may  be  raised,  or  lowered,  in  the 
lane  relation,  to  any  part  of  the  musical  scale, 
precisely  in  the  same  manner  may  be  varied  the 
adaptation  of  the  three  apertures  of  the  canals, 
because  tlie  pitch  of  the  whole  appanttus  mny 
be  raised,  or  lowered  by  the  action  of  the  tym- 
panic muscles  at  once  stretching  or  relaxing 
the  membrane  of  the  drum  and  that  of  the  oval 
hole  of  the  labyrinth. 

To  tho«e  who  understand  the  relations  of  these 
can&ls  and  corresponding  sounds,  and  the  means, 
just  described,  by  which  the  whole  of  the  for- 
mermny  be  raised  or  lowered,  maintaining  in 
the  car  a  perpetual  play  and  adaptation,  like 
that  of  the  iris,  &Cp  m  the  eye,  it  is  scarcely  pos- 
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cibleto  present  for  contemplation  anything  more 
interesting  than  thw- 

We  proceed  now  to  consider  the  next  portion 
of  the  car. 

Th«  spiral  cone  or  cochlea  is  situated  before 
the  vestibule,  and  somewhat  resembles  a  spiral 
nnivalvc  shelh  It  first  appears  amonu;  reptiles, 
in  the  htiXTtis,  anr|  i^^npeciitlly  in  the  crocodile, 
in  a  somewhat  rudtmcntal  state. 

In  man.  it  presents  an  axis  or  central  pillar, 
called  modiolus,  which  i^  directed  nearly  hofi- 
zontally  fonvani  and  outward,  and  which  ia  of 
conical  form,  its  base  beini^  depressed  to  receive 
a  portion  of  the  auditory  nen'e,  it«  surface  being 
spirally  marked  byadouWe  groove,  and  present- 
ing numerous  holes  for  the  passage  of  nerves, 
and  iu  apex  having  in  it  a  small  cavity  called 
infundibulum. 

Around  this  axis  a  hollow  cone  is  wound  !»pi- 
rally,  forming  two  (urns  and  a  half,  and  gra- 
dtially  diminishing  toward  thu  infundibulum  of 
the  axis. 

This  hollow  cone  is  then  divided  in  the  mid- 
dle throughout  its  length  by  a  thin  spiral  par- 
tition, which  is  com|>osed  of  two  distinct  parts, 
•*-a  Bpiral  bony  plate  which  adheres  by  one 
edge  to  the  axis  precisely  like  the  thread  or 
worm  of  a  screw,  and  like  it  has  a  free  edge, 
which  stretches  about  h»lf  w;iy  ncroem  the  wind- 
ing cone,  being  broader  tovrard  the  base  of  ibe 
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Spiral  conc^  consisting  of  two  thinner  platen,  be- 
tween which  arenumcronA  canaUfornerTc»*  and 
ending  upon  the  axis  toward  the  middle  of  tlit* 
second  turn, — and  a  spiral  membranous  plate 
c^Ied  zona  mollis  which  stretdieit  from  xhc  edge 
of  the  preceding  to  the  middle  of  tiie  outer  wall 
of  the  boUow  eone,  but  extends  alone,  thtx>ugb 
the  last  turn,  to  the  apex,  where  it  becomes  de- 
ficient, leaving  a  emaU  round  aperture,  by  which 
the  two  half  cones  thus  formed  communic&te. 

Tbetw  two  half  cones  are  called  the  seals-  of 
the  cochlea^  of  which  one,  the  internal,  is,  at  lis 
base,  separated  from  the  cavity  of  the  drum 
only  by  the  membrane  of  the  round  hole,  and 
the  other,  the  external,  opens  into  the  cavity  of 
the  vestibule,  and  is  con&equently  separated 
ffom  the  drum  only  by  the  membrane  of  the 
oval  hole,  and  the  base  of  the  stapes. 

The  membrane  of  the  vestibule  passes  into 
llie  spiral  cone  by  the  opening  of  the  external 
half  ci>ne,  lines  that  half  cone,  and  descends 
through  the  internal  one  to  the  round  hole,  being 
similarly  filled  with  liquid. 

In  the  fipiral  cone,  the  ^laments  of  the  au- 
ditury  nerve  furm  a  zone,  mark-cd  by  plexiform 
strin»  which  pass  between  the  two  plates  of  the 
membranous  purtition  orzuua  mdlis, 

Nuw,  the  air  of  the  drum,  and  the  aohd  chain 
of  bones,  must  convey  vibrations  in  difTcrent 
times  to  the  two  half  conee;  and  this  i.sillu&lmtcd 
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by  \Ue.  c\tciMns\u\Ace  tlial  when  a  loiifl  sound  m 
produced  at  one  extremity  of  a  series  of  metallic 
Totin,  an  f:ar  at  tlic  other  c;rtremity  hears  two 
sounds,  the  first  conveyed  along  the  metal,  the 
ftccnnd  through  the  air.  As,  then,  the^e  vibra- 
tions  mu6t  be  conveyed  in  different  times  to  the 
half  coneiE,  tt  is  evident  that  a  portion  of  one 
series  of  founds  will  reach  the  tympanic  half  cone 
»l  thc^  .same  momc^nt  that  a  portion  of  ilie  ar<.x)m- 
panying  tactics  reaches  the  vestibular-  Hence 
different  portions)  of  the  two  series  of  vibrationii 
must*  at  the  same  time,  exist  within  the  spiral 
cone,  one,  at  the  same  instant,  impressing  the 
internal^  the  other,  the  ext4;rnal  side  of  the  same 
nerves  distributed  ujmn  the  membranous  parti- 
tion. Thusi,  these  nerves  must  be  affected  by 
tlie  consonance  or  dissonance  of  the  two  coexis- 
tent scries,  and  the  spiral  cone  must  con^titate 
the  organ  of  related  sounds — the  organ  hy  which 
wc  judge  of  the  relation  between  immediately 
preceding  and  succeeding  sounds,  or  of  the 
concordance  or  discordance  between  them. 

It  maybe  some  confirmation  of  this  Ifieory, 
that  flinging  birds  have  a  larger  round  hole  and 
internal  caviiy  than  tlio$«  which  merely  chirp  or 
scream,  though,  in  all,  this  portion  of  the  organ 
ia  very  imperfect. 

This  is  a  remarkable  organ,  of  which  I  could 
not  have  fororni  ihe  cxii^trnc-c  or  use  by  any 
preriouA  knowledge  of  the  nature  of  $ouad;  but 
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it  nevertheless  accms  indispensable  lo  a  percep- 
tion of  the  relations  of  .sounds,  laseein^,  a  com- 
plete object  ur  scene  is  before  us;  and  it  easily 
takes  it9  place  in  tlie  memory.  In  hearin>r, 
which  depends  on  incessant  moticn,  only  onC 
atom  of  an  extensile  whole  exists  at  one  time, 
thererore  to  discern  the  relations  of  the 
parts  of  this  evanescent  movement,  an  organ  like 
the  spiral  cone  was  indispensable. 

In  several  mammalia,  the  spiral  cone  makes 
even  three  turmt  and  a  half;  and  it  probably  con- 
fers on  them  a  correspondingRUperiority  over  man 
in  1bi«  respect.  At  ttiifl,  however,  we  need  nut 
be  surprised;  for  though  the  ear  of  man  is  pro- 
bably superior  to  that  of  oHii^r  animaU  as  a 
whole,  yet,  as  observed  by  Carus,  it  is  evidently 
inferior  to  thai  of  some  quadrupeds  in  the  size 
and  mobility  in  the  external  ear,  in  the  extent  of 
the  drum,  in  the  strength  of  the  8{iparatij>i 
affecting  the  1cnf;ion  of  the  membrane  of  the 
drum,  in  the  greater  si7:e  of  the  p;irts  of  the 
labyrinth  and  its  more  complete  detachment, 
in  the  greater  bulk  of  the  auditory  cumpartd 
wiih  other  nerves,  Ac, 

We  pn)cccd  now  to  consider  the  Iftsl  pari  of 
the  ear. 

In  music,  melody  ts  a  succession  of  single 
aouDd«,  and  harmony  i&  a  succession  of  co- 
existent M)und.s,  The  art  of  musici  therefore, 
IS  that  which  places  sounds  in  such  urrange* 
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mcnt  as   to    produce  expressive   melody  and 
harmony. 

There  should  exist  therefore  &  portion  of  the 
labyrinth  through  which  every  souiul,  whether 
single  or  complex,  must  pass  ia  suceession, 
and  'imiire>«  the  same,  nerve  mj  dlslrihnred,  thai 
DO  vibration  can  escape  it;  m  other  words,  an 
orgsm  of  melody  and  harmony. 

Now,  the  vestibule,  as  already  said,  contains 
Iwu  very  dt^lWu^  memljrHnoii^  i>ng%.  One  of 
these,  the  spherical  sac.  has  been  already  men- 
tioned;  the  other,  the  common  rrcipieiit  or 
nlvcus  communis,  is  connected  with  the  semi- 
eirciilar  canaU. 

As  all  the  canals,  tlie  organs  of  diHtinct  sounds, 
lerminulc  in  the  recipient  of  the  vestibule^ — -tlie 
nerve  radiating  in  it  must  be  impressed  both  by 
»iicce»&ive  distinct  or  .nimple  soinidK,  ami  by 
succeasive  concords  or  discords,  and  the  com- 
mon recipient  therefore  must  cQDstjlutG  the 
organ  of  melody  and  harmony. 

It  ii<^  remarkable  that  the  common  recipent 
not  only  directly  commnnicatefi  with  the  semi- 
circular canals,  but  i%  supplic^l  by  the  same 
branch  of  ibe  auditory  nerve,  while  the  spherical 
sac  and  the  spiral  cone  have  distinct  branches* 

As  thia  organ  more  than  any  other»  appiroacb* 
ev  the  brain  in  complexity  and  in  the  difficulty 
of  iu  phy^iolog)-,  I  havo  ihuft  far  occnpietl  with 
itihc  rciiders  allrnlion. 
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Tnii  accuracy  uf  Uiuch  Uhm  soiuetlmes  been 
called  in  question,  becauaewe  do  not  judge  pre- 
cUely  of  tlic  t^rmperature  of  bodies.  Form  and 
tein)>cr£ittjre,  iiowcvcr,  appear  to  be  the  objects 
of  difiereiit  stjitsev;  for  when  the  sensibility  of 
the  fikin  to  toucb  bas  been  loet,  it  has  remained 
sensible  to  beat,  and  vice  ver&a;  and  even  in 
beftltbt  sensibility  to  toucb  and  to  temperature 
are  nul  in  pmpoilion  iv  i?jic1i  other,  eith«.*r  in 
ditferent  pereoDs,  or  in  ditFerent  parts  of  the 
satne  person . 

To  the  sense  of  beat,  which  is  properly  a  pas- 
mive  Meu3U*,  eoiilacl  is  necessary;  hut  It  may  be 
the  contact  of  the  intervening  atmosphere.  The 
esjH^ial  characteristic  of  the  scnsu  ttf  heat  as 
distinct  from  touch,  is  that  our  motion  is  not  ne- 
cesaary  to  it- 

This  sense  seems  to  be  dependent  on  nen*e« 
belonging  to  ibe  vital  syHtctn,  for  every  vsiriation 
in  the  cuudition  of  that  system  seems  to  affcci 
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it.  It  seems  probable  that  it  is  upon  the  same 
nerves  that  pain  is  dependent;  for,  in  external 
injuries  at  least,  heat  seems  always  to  accom- 
pany pain, — the  increase  of  external  heat  in- 
creases p^^^nd  the  reduction  of  heat  dimi- 
nishes or  enM^  removes  pain.  Hence  when 
parts  are  destroyed  by  cold,  no  paia  is  caused, 
so  long  at  least  as  cold  continues;  and,  on  the 
contrary,  when  hot  sealing  wax  is  dropped  on 
the  skin,  the  pain  is  instant  and  intense. 

As  touch  is  the  fundamental  sense,  and  that 
of  which  all  the  rest  are  mere  modifications,  it 
is  worthy  of  notice  that  it  is  possessed  by  the 
fcEtus  in  utero,  as  the  latter  moves  in  conse- 
quence of  pressure.  The  foetus,  however,  is  also 
sensible  to  change  of  temperature,  as  local  cold 
produces  the  same  effect.  This  last  sense,  then, 
seems  to  have  nearly  the  same  relation  to  the 
vital  system  that  touch  has  to  the  mental.  Thus* 
the  bases  of  all  our  sensations  of  both  kinds  are 
laid  in  utero. 


CHAPTER  VIII. 
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So  clofie  is  the  analogy  in  tlie  ftaictions  of  ull 
tbe  orgransorscnsc,  that  tasting,  smdlmg*  see- 
ing and  hearing  ^eem  menrly  to  be  diflcrent 
modifications  of  touch. 

TafitingresemblcAit  inlhis,  th^t  ihe  v;iriuusly- 
fonncd  sapid  particles  of  bodies  touch  the  ot^n 
by  the  intervention  or  aid  of  some  licjuid.  Smell- 
ing resembles  it  in  tbis,  that  the  variuusty- formed 
rjdovouA  parlicIeH  of  bodies  touch  the  ui^jn  by 
the  inton-cntion  or  aid  of  air.  Seeing  re^mble^ 
it  in  thi»,  that  the  variously -formed  particles  of 
bodic-%  reflect  upon  it,  or  touch  it,  by  the  inter- 
Tenliim  of  luminous  rays.  Hearing  resembles 
it  in  this,  that  the  varloufily- formed  particles  of 
budics  inkpii>gc  against  it.  or  touch  it,  by  tli« 
intervention  of  sonorous  vibrations, 

Tliiia  all  the  causes  of  acniiatiou  arc  ulti- 
mately dependent  on  tlie  forms  of  matter,  and 
are  mere  modifications  of  touch. 
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Ill  the  mnre  perfect  animals,  indeed,  each  of 
thwc  genoraL  niocIificaLions  is  the  t>bji?ct  of  a 
particular  DTgati,  iind  is  transmitted  to  tlie  brain 
by  a  particular  nerve  of  impression.  But  that 
all  sensation  \%  thus  a  mere  modificntion  of 
touch  is  proved  by  comparative  anatomy;  for 
the  horns  of  the  anaii  acd  the  whole  supcrficicfl 
of  many  animaU,  are  at  once  tlieir  organ  of 
touch,  taste,  smell,  seeing  and  hearing ;  or,  in 
other  %vords,  are  susceptible  of  impressions  from 
all  thoae  forms  and  aclionft  of  matter  which,  id 
the  more  perfect  animals,  impress  dtfitiuct  or- 
gans. 

Thus  sensation  seems  to  be  entirety  depen- 
dent on  touchy  which,  in  the  other  senses  is  only 
modified,  bo  that  one  receiveii  one  kind  of  it» 
aiid  another  another.  The  tongue,  therefore,  is 
touched  hy  meai\s  of  liquids,  the  nose  by  means 
of  air.  the  ear  by  aeriform  vibrations,  and  the 
eye  by  light. 

That  sensation  belongs  entirely  to  tlie  organs 
of  sense,  is  clearly  proved  by  its  exiGtence  m  all 
the  animala  which  have  no  common  5enM>rium, 
and  in  which,  consequently,  perception  is 
wanting. 

Nor  is  this,  in  the  slightest  degree,  inralidated 
by  patients  seeming  to  have  sensation  eren  ta 
amputated  extremities ;  because^  in  such  cases, 
the  sensation,  if  it  can  be  said  to  exist,  merely 
exists  at  Uie  extreme  surface  of  ihe  remainiug 
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porticMK  Rut  the  sensutioti  in  tim  <-a«e  mny 
properly  be  termed  a  deceplion  or  mistake. 
"  The  (lain  or  aeiisalioV  says  Dr,  Darwiu, 
"  which  formerly  had  arisen  in  the  foot  or  iocs, 
and  betii  |>ro|nigat«?d  along  the  nerves  to  the 
ccQlral  part  of  the  sensorium,  was  at  the  eame 
time  accompjinietl  with  a  visible  klea  of  th^ 
libape  and  place,  aiKl  witli  a  tangible  idea  of  the 
solidity  of  Uie  aiicct^d  limb:  now  when  Uirse 
nerve*  are  afterwards  affected  by  any  injury 
done  to  the  remaining  »tttmp  with  a  similar 
degree  or  kind  of  pain^  the  ideas  of  the  shape, 
place,  or  iiolidityof  the  Wt  limb,  return  by  as- 
sociatioQ  ;  a£  those  ideafi  belong;  to  the  organs  of 
sight  and  toueh,  on  which  they  were  first  ex- 
cited.'* Thus  the  perceptions  arising  from  the 
Mump  of  an  amputated  limb  depend  ^catly  on 
memory  and  aiuociatioii,  which  reproduce  them, 
when,  through  the  same  nerves,  a  portion  of  the 
brain  repeals  the  action  formerly  occasioned  by 
impression  upon  their  extremities. 

Muscular  irritability,  when  a  nerve  is  tied  or 
cut.  is  a  beBUtiful  illustration  of  sensation  exist- 
ing withoul  pearcpilon  ;  and  the  inteslines,  in 
Uicir  peristaltic  motion,  aB'ord  a  similar  example 
even  in  health.  It  is  exactly  in  the  »ame  way 
that  several  animals  possessing  a  bmin  retain 
sewialton  (in  lhii«  c<ise  termed  initubilily)  unim* 
paired,  long  vAXtr  the  biain  is  removed ;  and 
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that  others  evince  seosatioD,  which  at  no  time 
have  any  brain. 

The  whole  of  the  common  error  upon  this 
subject,  arises  from  not  distinguishing  between 
sensation  and  perception;  the  latter  of  which 
can  exist  only  in  a  common  sensorium,  and  is 
so  far  different  from  the  former. 


231 


CHAPTER  IX. 

DIFPF.RRNT    RFFF.CTT     ilV    IHK     FrSCTION     QF 
EACH  ORGAN    OP  BENSR   UPON   THE  URAlN. 
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LTnovGTi  we  have  hitherto  known  much  as  to 
the  various  functions  of  the  eye^  ear,  nose  and 
mouth,  yet  no  one  seems  to  have  enquired, 
mrhether  an  effect  totally  distinct  in  its  charac- 
ter was  not  produced  by  the  action  of  each  of 
these  parU  communicated  to  the  brain, — whe* 
ther  some  of  these  organs  led  not  to  emotions, 
and  others  to  passions, — and  whether  some  of 
them  were  not  subservient  to  vital,  and  others 
to  inlcllectual  purposes. 

Now,  from  the  three  more  important  senses,  it 
appears  to  me  that  we  derive  imprc^sioDs  diflTcr- 
ing  not  only  in  their  nature,  but  in  their  effects. 

From  the  peculiar  objects  of  touch,  we  in 
reality  derive  chiefly  ideas;  from  those  of  sight, 
chiefly  emotiona;  and  from  those  of  hearing, 
chiefly  de«ires  or  avemons. 

In  illustration  of  this,  as  oi  all  simple  truths, 
4h(.'rv  exist  muny  |»o[mlar  notions,  as  of  ihi.-  pc- 
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cuUar  accuracy  of  touch,  the  superficial  plea»un_» 
derived  from  colours,  and  the  deeper  affections 
from  music. 

An  idea  bemg  the  mental  image  of  an  external 
object,  ScQ. — emotion  being  pleasure  or  ymn 
superadded  to  this  idcQ» — and  desire  or  aversion 
implyin;^  a  deeper  interetit  superadded  to  this 
emotion,— a  little  reflection  will  show  in  what 
way  those  re-spectively  are  generated  by  the 
senses  to  which  I  have  ascribed  them. 

I,  The  accuracy  of  touch  seems  to  be  pro- 
portioned to  it8  limitation,  and  hence  it  can 
create  in  tbe  mind  chiefly  ideas,  or  give  \in,  di- 
rectly at  least,  only  notions  of  tbe  tiling's  exist- 
ence and  of  tta  parts. 

A  little  consideration  of  tlie  simpler  and  more 
elementary  objects  of  touch  (for  it  is  CYidently 
these  which  we  mufit  here  contemplate^  will 
render  this  clear.  That  an  object  is  triangular, 
quadrangular,  or  has  any  number  of  sides, 
though  it  always  gives  the  most  precise,  dittinct 
and  improKsive  idea  to  tlio  miud,  never  ^ivi»  an 
emotion  of  pleasure  or  pain,  or  a  passion  of  de- 
sire or  BverfiioD.  lu  existence  seems  to  us  to 
belong  to  lUcM — to  be  a  thing  apart  from  us: 
it  neither  po^es»es  a  relation  to,  nur  exerts  any 
action  upon,  us:  wc  cannot  therefore  wonder 
that  it  excites  in  u%  neither  emotion  nor  passion. 

II.  The  vagueness  of  sight  i»  compcmmlcd  by 
its  exteniuoii.   The  state  of  the  atmosphere  ooa- 
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stitutiug  light,  thouf^h  it  show  only  the  tiuper- 
ficiea  of  each  body,  dJAfilny^  iUe  relations  of 
many,  both  to  each  other  and  to  the  observer, 
tiBd  these  relations  being  necessarily  either 
agreeable  or  difiagrecible,  add  pleasure  or  pain 
to  the  idea  wbtch  they  involve,  or  coastitute  ao 
emotion. 

Let  any  one  tani  his  eyes  upon  a  flower-bed. 
or  a  mass  of  variegated  foliage;  and  even  with* 
out  there  beiog  any  distinct  idea,  and  still  ieaa 
of  apparent  reason  for  it,  the  emotion  of  plca- 
aure  or  of  pain,  howerer  slight,  will  be  irresisti- 
ble- Tliis  will  not,  however,  excite  tlie  pu^Ktou 
of  desire  or  aversion — except  indeed  indirectly 
and  by  means  of  association.  Such  objects  re- 
late to,  but  do  not  act  upon,  us  ;  and  even  from 
that  relation,  we  easily  withdraw  ourselves  by 
closing  the  eyeUda,  or  averting  the  bead,  or 
pasdog  by.  C^jlours,  Uwrcfore,  ^eem  to  form 
tbc  language  of  emotion. 

111.  The  atmospheric  motionn  which  consti-* 
tnle  sound  are  the  reports,  afl  it  ^cre,  not  merely 
of  the  relations  of  bodies  to  each  other,  but  of 
their  actions  upon  each  other,  and  upon  the 
organs  of  the  hearer.  Instead  of  being  tJie  pa»* 
fttve  subjects  of  his  sense,  like  forms  in  touchy 
be  is  the  subject  uf  their  uutiun,  and,  ttn  thin 
action  affects  him  either  plea»ureably  or  pain-* 
fuUy,  it  creates  desire  or  aversion. 

Thus  it  is    that    musical  sounds,  huwerei 
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mgucly  they  may  excite  ideas,  cail  up  the  pas- 
sions; and  under  their  almof^t  magic  power, 
tear^  bur&t  from  the  eye.s,  or  the  skin  is  paled 
and  corrugated,  and  l]\e  hair  erected,  or  the 
eyebrows  are  kuit  and  the  muscles  are  braced^ 
and  grief,  or  fear,  or  hatred  agitate  the  fr^me. 
To  sounds,  moreover,  which  thus  not  only  relate 
to,  but  act  upon,  us,  the  ear  cannot  clotw  itj&elf, 
and  lime  is  required  to  withdraw  ub^  if  we  were 
willing.  Thus  the  nature  both  of  the  organ  and 
of  the  objects  which  impress  it.  cncrcascs  their 
power  over  the  mind.  Hence  music  is  the  lan- 
guage ofpasaion. 

Carua  has  son:e  confused  notions  of  the  nature 
and  rclaltons  of  the  senses,  but  he  hits  oa  one 
of  the  truths  connected  with  ihiit  subject  m. 
that  hearing  is  the  sense  of  the  system  of  mo- 
tion. Magendie  observes  that  music  and  even 
noise  excites  to  motion.  Music  accordingly  has 
created  dancing* 

Now  the  nerves  of  touch  in  general  pass  to- 
ward the  anterior  part  of  the  brain;  the  nerves 
of  sight,  toward  the  middle  part  of  the  brain; 
the  nerves  of  hearing,  toward  the  ponteriur  |ian 
of  the  brain ;  and  the  nerves  of  motion  descend 
from  the  eerebel. 

Henee,  the  futictions  of  these  parts  also  of  the 
hrain  would  be  indicated,  if  we  h»(l  no  other 
guide,  a»  relating  to  ideas*  emotions,  and  i>as- 
sion«  respectively. 
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I V,  &  V,  The  no«e  aiid  moiith  are  as  evident- 
ty  connected  with  viul  purposes,  a^  the  eye 
and  ear  with  intellectual  ones;  aod  a  little  con- 
fidtTution  will  show  that  they  are  calculated  for 
the  cxcitenieot  of  emotion  and  passioii  of  that 
inrerior  order. 

As  to  the  nose,  it  will,  as  sood  as  suggefited, 
be  evident,  that  iit  regard  to  alimentary  sub- 
«tance9,  it  can  procure  only  the  preliminary 
pleasure  or  pain,  and  not  the  final  gratification 
of  deaire.  It  is  the  or^n,  therefore,  of  vital 
emotion,  as  the  eye  is  of  intellectual  emotion; 
and  it  is  remarkable  that  its  ner^'es,  like  those 
of  the  eyes,  pass  toward  the  middle  part  of  the 
brain. 

As  to  the  mouth,  it  will  alfio,  as  soon  as  sug- 
gested, be  evident,  that,  in  regard  to  alimen- 
tary substances,  it  does  procure  the  final  grati- 
fications of  desire.  It  is  the  organ,  therefore,  of 
vital  passion  or  propen»;ity,  as  the  ear  la  of  in- 
tellectual Ilas^ion;  and  it  is  likewise  remarkable, 
that  its  nerves,  like  those  of  the  car,  pons  toward 
the  posterior  pnrt  nf  ttie  brain. 

Thus,  the  eye  and  nose  are  asEiociated  in 
frmotions,  though  tlie«e  emotions  are  of  different 
kinds;  nor  do  they  u^e  only  in  this  general 
•pproximaiion  of  purpose  and  pn^sage  of  their 
nervcA,  the  scat  of  smell  internally  is  placed 
precioely  between  the  two  seats  of  vision,  and 
externally  the  lachrymal  ducts,  maintaining  the 
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coiiDexion,  paf»  from  the  inner  angles  of  iiie 
eyes  into  the  nose. 

Thus,  too,  the  ear  and  mouth  are  associated  in 
pasMons,  though  those  {laHfiionA  nre  of  diH'erent 
kinds;  Dor  do  they  likewit^e  a^ee  onljr  Ja  this 
general  spproximation  of  purpose  and  passage 
of  their  nerves,  the  xeat  of  taste  iuternally  is 
placed  within  the  curvature  of  the  under  jaw, 
nt  the  two  ejctremitieB  of  which,  and  external  to 
taste,  a8  sight  is  to  smell,  »re  the  two  seats  of 
hearing,  the  jaw  ending  where  the  car  begins, 
while  at  the  same  time  the  eustachian  tubes, 
maintaining  the  connexion,  pass  from  the  ear 
toward  ihe  mouth. 

But  whJle  the  intellectual  organs,  tlic  eye  and 
the  ear,  which  resemble  in  being  double,  also 
hold  a  considerable  distance  from  each  other, 
the  twu  rilal  organs,  Ihe  nose  and  the  mouth, 
wbicl  resemble  in  being  united  or  single,  also 
appro:>:imate  to  each  other  gradually,  o{)eniug 
internally  into  the  same  cavity,  and  terminating 
cxtemally  near  each  other  upon  the  face. 

Xor  16  this  all:  so  necessary  is  the  approzi- 
matiou  and  aceoju[jani]nenl  uf  smell  and  taste 
to  animal  purposes,  that  thouj^h  the  nose— the 
organ  of  vital  emotion,  may  be  ^id  to  originate 
between  the  eyes — the  organs  of  intellectual 
emotion,  and  the  tongue — the  oi^n  of  \ital 
passion,  is  inlernally  connected  with  the  ears — 
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the  OT^QS  of  intellectual  passion, — yet  dotbey, 
as  it  were,  not  only  leave  these  connexioDs,  but, 
in  the  lower  animals,  gradually  approximatiug, 
accompany  each  other  even  to  the  end  of  their 
snout  or  muzzle,  where  the  distance  between 
them  is  almost  lost. 
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Ik  conformity  with  the  preceding  plao  of  the 
work,  these  stibjects  should  constitute  iwo  dis- 
tinct Parta>  Their  ooniicction,  however,  with 
each  other,  appears  ta  be  clofier  tlian  their  con*' 
Dcxion  with  sensation,  and  they  arc  also  asso- 
ciated in  such  various  ways,  that  we  seem  best 
to  follow  the  plan  of  nature,  by  endeavounnf;  to 
trace  these  ways  in  more  connected  chapters. 

Of  the  parts  of  the  nervous  system  on  which 
these  functions  depend,  we  find  the  elements 
even  in  the  clasA  of  Zoophytes;  a<i  in  the  cc5o- 
pha^al  riDf^  of  the  holotburim  and  sipunculi. 
la  the  other  two  invertebral  classes,  the  Mol- 
!u5Ca  and  Arliculata,  tliig  circle  h  stilt  ihe  tuoct 
uniform  and  moat  c&ACntial  portion  of  the  ner- 
TDUG  system.  In  Uie  ^unglia  which  are  found 
upon  it  in  some  of  the  mollusca  in  particular^ 
there  appear  to  me  to  be  iuierecuug  analogiM 
with  |iarts  of  the  nervijus  Aystem  of  higher  ani- 
matft.     In  the  genus  aplysia  of  the  order  gas- 
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tcropoda,  it  would  appear  that  odc  ganglioo 
corruspoadit  to  the  trifacial,  angtiier  to  tbe 
braint  a  third  und  fourth  to  the  cerebct  or  ra- 
ther perhaps  tu  tlieorj^aiis  of  involunlary  mo< 
tJoD,  and  a  fifth  to  the  sympathetic.  In  the 
art]culata,80tne  of  these  parui  are  repeated  and 
form  a  chain  of  ganglia.* 


*  "  Lc  g«n|(!ioa  inltrieur  ou  auborsl  doano  quftlrc  ocHa 
de  ebftque  c^t£,  un  pour  l*a:«ophajcc  ct  \cm  glsxtidc*  idi- 
Tui^s,  «i  Iron  pour  1^  muBclo*  dc  la  boucli«. 

"  Lo  cerrcatt  en  roLirciil  irou  do  chaqu*  cAU  pour  b« 
pttrti«a  nii»«ur»irc«  de  la  iMo,  doat  coux  du  cdt6  droit 
tUiaiwat  d«s  fi]«tt  k  U  verge,  el  im  poiir  l«  gratLd  t«btaoiile, 
4}a]  dcnae  iitt«  brftoch^  ^  Tail. 

'*  Cb«can  du  gniagliona  Ut^raui  en  (Sonne  i1oii7Ei  ou 
tnuff,  qui  M  p«fii«Eil  cuij«  dann  ]««  pBrti«-H  muaciilairpt  de 
U  gToode  tnrdoppo  du  corpi:  Jc  b^  jii  r<Tpr6icitt<^  avcc 
euetilcide^  Le  pclit  collipr,  qui  ^axut  w>ui  I'Art^re,  i^n 
■loane  un  tmpair. 

qui  fdil  par  caniHiUdU  rofficc  dc  iyinjiiiihit|ue ;  c'cst  bs 
qBoUt^me,  ou  le|Ktil.  II  lioiiue  un  nerf  iiii  fob  ct  aux 
istvliiVt  u&  autre  aux  pnrtics  dc  U  ^cii^ratlcu :  cclui-ci 
fbnnv  cmvr«  ud  ^ngliou  pn^kque  iMiptrieeptJbli;,  icuti  lou^ 
«>wn«  la  autTB*  ;  un  IroMiimc  aui  brancbics  ;  le  i)U4- 
tjicoM  ae  pcrd  dan*  k*  pfirtt«3  niiifrculatr«s  »jluee«  WMt  l« 
couTcfda." — Cui-iej,  M«uj.  dva  MoUu«<|uci. 
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CHAPTER  L 

»ttELIMIKAftV   VIEW   OP  THB   NKRVES,  SPINAL 
CORD*   BBAIN^   CEEEUEL,   &C.* 

SECTION  f. 


Tress  organs  genvrully  arc  couiposed  of  ttro 
principal  substances,  the  white  and  the  browD, 
of  which  the  limits  are  therefore  distiDCt. 

The  white  substance  is  that  which  poAsc*«e« 
tile  most  definite  fibrous  structure,  and  the 
brown  substance  is  rather  enclosed  between 
the  fibres  or  fibrous  bundles  of  thv  fonner»  or 
tbrms  globular  portions  upon  Jt,  or  ts  spread 
as  a  layer  over  its  Mirface- 

*  The  pnrU  dcitcntted  id  this  chapter  pretend  to  do  on^- 
ndityot  other  merit  tliontliOK  perhaps ofbrevily  txlcUar- 
n^M^^nl^M  where  auj[ht  a  ciiprccalt  foentioaed  04  m  tlie 
fiutboT*!  opinion  dct,  us  in  p&^i  ^J33,  6»  7,  The  «boJe  l«  a 
detcnplioD  of  tatro  tiiperncial  parti,  a  refcntict  lo  vht«h  Is 
ntcetmrj  io  iho  laioutor  aattiomy  of  lho«ttlMc<iucnt  cbaptcn. 
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Ticdemaan  ^ys  that,  in  the  t'cetus,  the  white 
U  formed  before  the  brown  substance.  Serres 
Kays  that  the  reverse  \s  the  case  aa  trj  tite  spinal 
cord  ;  but  Magendie  and  Oesmoulins  mPorm  us 
that,  in  the  fcetus  of  three  mQOthfi,  the  walls  of 
the  spinal  cord  are  formed  only  of  white  fibres  : 
and  in  the  fteveuth  or  eighth  montb,  the  brown 
matter  is  deposited  around  the  central  canal; 
and  thus  the  accuracy  of  tlie  g;eneral  fact  ius 
Htated  by  Tiedeinann  is  vindicated. 

The  white  substance  19  more  opaque  and 
firm  than  the  brown>  Very  dUUnct  fibres  also 
are  seen  in  it,  particularly  if  it  have  been  har* 
deoed  by  immersion  in  spirit,  &c. 

Prochaflka,  the  WcnzeU  and  Bauer  have  sho^vn 
that  the  sub«taocc  of  the  brain  13  composed  of 
uaall  {^lobulftM,  apparently  of  cellular  texture, 
and  disposed  in  hnc»,  so  as  to  form  fibres.  T)k-so 
globules  are  aUiul  eight  timvs  k's^  th^u  the-  i\-d 
particles  of  the  blood.  They  arc.  however, 
both  larger  and  in  greater  pro|}ortion  in  the  white 
Uiem  in  the  brown  flubatance.  IMr.  Bauer  has 
^jfaowii  lliat  they  are  connected  together  by  a 
pecaliar  gelatinous  matter. 

In  the  while  Mib^tunce,  few  vessels  are  ob- 
sened.  and  injections  do  not  penetrate  it  deeply. 

Thi«  BulwtHnct  constitutes  by  far  the  greater 
pan  oflbe  inlcnor  of  the  brain. 

Tlie  l>rown  ritiliKtatice  is  much  Eofter  thnn  the 
whitCt  is  less  obviouslv  fibrou>,   and  w   wcmi- 
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transparent*  Irjections,  however,  by  pene- 
trating iu  8ubst(Lnco  to  a  conaiderable  extent, 
»hcw  that  il  is  partially  composed  of  blood- 
vessels. 

It  has  h^en  supposed  that  the  browu  matter 
seeretcti  the  white.  The  Jncrea&e,  however,  of 
white  mailer  never  bears  the  »shghte^Ht  regularity 
of  proportion  to  the  quantities  of  brown  matter; 
and,  iheivfon.',  rf  it  do  pt^rhirm  that  nHice.  it  is 
at  certain  points  only,  whence  it  mu&t  interme- 
diately supply  fibres  and  fibrouB  bundles  very 
rtniote— a  Eupposition  wh^eh  has  oecuned  to 
me  as  obviating  objection  In  its  secreting  |*ower. 

The  brown  siibetance  may  also  serve  the  pur- 
pose of  supporting  and  separating  the  portKins 
of  the  white,  so  as  to  prevent  the  actions  of  one 
pnrlion  from  afrt:ctmg,  in  any  way,  tho^c  of 
another.  Toward  th(>  surface,  it  may  be  sup- 
posed to  se]>sinite  and  support  ibe  convobitionat 
of  the  white  substance. 
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Socmmcrring  has  stated  that  the  nerves  are 
cones  Imving  tlieir  apict!f»  toward  the  bmin  or 
spinal  cord,  and  their  bases  toward  the  skin, 
ihe  organs  offense,  the  muftcle»,  or  the  vessels. 


The  filimiiH  structure  of  the  nerves  ia  more 
obvious  than  that  of  the  white  substance  of  the 

Monro  and  Fonlana  have  described  the  oervcs 
ait  conuected  by  cellular  substance,  aod,  ttkt- 
Reshy  or  muscular  6brcs,  divisible  into  portious 
mon^  and  mare  minute. 

According  to  Fonlana,  the  ultimate  nen-ous 
fibre  in  wbout  twelve  limes  grealer  than  the 
muscular  6bre,  and  may  be  disting:nished  from 
il  not  only  by  it&  size,  but  by  being  composed 
of  a  cylindrical  canal  of  a  waved  or  tortuous 
form,  and  containing  a  viscid  pulpy  matter. 

Red  also  describes  the  nerves  oa  composed 
of  very  fine  fibres,  whicli  #«em  to  differ  in 
thickness,  from  that  of  a  hair  to  the  fincAt  fibre 
of  silic;  each  being  eitcla>4ed  in  a  delicate  ^ht^alh, 
called  ncurdema,  andallin  their  course  dividing* 
subdividing,  and  uniting  <ig»>i^  iu  the  most  va- 
ried manner,  so  as  to  produce  everywhere  a 
perfect  connexion  among  ihcmNelves, 

A  greater  or  smaller  number  of  these  fibres 
fonns  a  bundle  or  fasciculutf,  which  is  also  en- 
closed in  its  sbcath  or  ncuntema;  and  thc&e 
bundles  or  fasciculi  divide  mid  unite  in  the  same 
way  as  the  primitive  fibres* 

A  nerve  may  consist  of  one  or  more  fibres,  or 
of  one  or  more  bundles. 

The  various  fihrvi^,  as  well  as  the  btmdIoK  in 
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each  nerrc,  ttc  tied  together  by  the  «ub«taiice 
wliicli  forms  their  sheatlis  and  the  general  sheath 
or  covering  of  the  whole. 

Thus,  altlmtigh  the  nerves  are  not  tubes,  yet 
the  ncurilema  is  tubular;  lor  the  tube^  of  the 
oearilema  remain  when  the  white  filaments  of 
the  nerves  are  dissolved  by  alkaline  lixivia;  and 
when,  on  the  contrary,  the  ueiirileuia  i»  dis- 
solved by  acids,  the  white  tilamentA  of  the  nerves 
are  seen. 

Ncrvca  pass  to  or  from  the  brain  or  spinal 
cord  nearly  jn  a  right  line  ;  separating  or 
nnitinp  under  an  angle  more  or  less  acute,  and 
consequently  ecju^^Uy  favourable  to  the  motion 
of  their  globulei^  from  the  eircumference  Co  the 
centre,  and  from  the  centre  to  tlie  circumference. 

That  as  nervous  fibres  of  the  same  kind  liave 
communications,  nerves  of  different  kinds  also 
possess  ihcm,  accms  evident  from  the  irritatioD 
of  either  muscles  or  nerves  when  separated,  pro- 
ducing contraciion,  which  could  not  be  effected 
unlcs!!;  the  two  kinds  of  nerves  were  thus  con* 
netted  at  various  points  throughniit  their  cQun«e, 
and  the  influence  of  a  smf^Ic  impulse  were  thus 
|>erinitle(l  tu  extend  iu  various  directions. 

More  distant  communications  are  also  formed 
between  nerve<«r  by  cordx  which  extend  from 
one  to  another. 

In  tracitig  nerves  from  the  brain  and  spinal 
cord,  the  principal  branches  do  not  always  eon- 
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tinue  to  subdivide;  but.  whether  belonging  to 
the  same  or  to  difTerent  nerves,  they  frequently 
unite  fifvd  j^paratc  again  in  various  m^^nners  to 
furm  uhat  \h  called  a  plexus,  from  which  new 
Dcrvoua  brancbes  arise. 

TliiTftc  plexuses  not  oaly  permit  nerves  of  dif- 
ferent kiuds  to  blend,  but  give  protection  to 
nen/es  in  pa^tsing  joints,  &c. 

The  nerves  arc  generally  joined  by  pairs  lo 
the  spinal  cord  or  the  br^in.  It  wilt  in  the 
sequel  be  showUr  that  the  anterior  nerve  in  each 
pair  ia  an  amending,  and  the  posterior  u  descend- 
ing onCi 

It  is  remarkable  vnth  regard  to  the  nerves,  as 
it  ifl  with  regard  to  other  parts  forming  pairs  in 
the  nerroutt  system*  that  the  anterior  or  a^cend- 
ingfibrc^.  bundles,  or  masACs  tire  always  smaller, 
and  the  po«tenor  or  descending  tibrei^,  bundles, 
or  massea  are  always  larger. 

Id  the  spina]  chord  of  man,  the  two  bundles 
of  fibres  forming  each  nerve  do  not  unite  until 
after  the  posterior  or  dcscendinj;;  bundle  has 
iormed  a  swelling  or  ganghon. 

The  anion  is  furmed  by  abuut  half  tht  fibres 
of  each  ruot  crossing  iKtwcen  the  fibres  of  the 
other  toward  the  oppoj^ile  branch,  while  the 
other  half  of  each  root  runs  onward  in  the  branch 
of  the  same  side;  a  rather  greater  number  of 
fibriU,  however,  possmg  from  the  posterior  root 
lo  the  anterior  branch   tha[i  from  the  auierior 
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rout  to  the  posterior  branch.  This  obvious  and 
important  anatomir» I  I'act  was,  I  believe,  first 
described  in  my  Paper  iu  ThoiiiBoii&  Annals  of 
Philosophy  for  August,  1815. 

Theee  nerves  then  separate  into  two  branches, 
both  of  which  communicate  with  the  ^cat  sym- 
pathetic, ^anglioiiic,  or  vital>  nerve  of  the  trunk, 
by  one,  Im^o  or  more  hlaments  ;  find  n  ganglion 
is  always  formed  at  the  place  where  ihey  unite 
with  that  nerve- 

The  division  of  nerves  into  tho!;e  of  motion 
and  those  of  sensation  is  perhaps  not  sufficiently 
expressive,  beeause  all  nerves  are  ncni'CS  uf  mo- 
tion. The  more  correct  divi&ion  is  into  nerV€ft 
of  sensation,  and  nerves  of  voluntary  or  invo- 
luntary motion  Jfor  both  of  which  latter  tenns 
Sir  A.  Carlisle  ^bstitutes  "  nerves  of  direction"), 
or  nerves  of  impreasioD,  and  nerves  of  expression. 
As  sensation  cannot  reach  the  bmin  with- 
out an  ascending  motion — a  motion  towards  the 
brain  ;  as  the  consequent  volition  cannot  affect 
the  muactes  without  a  descending  niotton^^-a 
motion  from  the  brain  ;  and  as  it  is  contrary  to 
all  analogy  I  hat  there  should  be  motion  in  oppo- 
site directions  in  the  same  tubes  of  neurilema, 
—  for  these  reajsons,  there  must  be  a  ceries  of 
nflrres  appropriated  to  each, 

Now  as,  in  »ome  case3»  sensation  exists  witli< 
out  volition,— afi  nerves  of  mere  .^enfiation  with- 
out votilioD  are  generally  of  sotrer  structure,  a» 
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the  olfactory,  auditory,  optic,  tie. — a»  nerves  at 
obce  connected  with  acDsatioii  and  volition  con- 
siflt  of  finner  fibres,  as  die  gcnemlity  of  nerves 
do, — and  as  almost  all  nerves  arise  by  distinct 
filaments,  ^  it  is  evident  thai  wherever  a  part 
having  both  .nensalion  hiuI  motion,  \»  supplied 
from  one  nervous  trunk,  that  trunk  envelopes 
both  a  nerve  of  scnrsEition  and  one  of  volun* 
tary  or  tnvolunlory  motion. 

In  Hhort,  anatomy  Tthows  ii«  lliat  though  nerves 
eupplyir^  parts  which  are  contiguous  in  position 
but  different  in  nature  often  run  in  one  common 
sheath,  yet  on  arriving  at  the  spinal  chord  they 
split  into  two  roots,  as  Uiey  are  termed  ;  that 
tlKSC  rootfl  arc  quite  different  in  form,  the  an- 
terior being  more  fibrousj  and  the  posterior  more 
simple  and  round ;  that  the  anterior  roots  join 
the  anterior  columns  uf  the  spinal  chord,  and 
the  posterior  roots  the  posterior  columns;  that 
tbeee  columns  actually  do  join  tlie  cerebrum 
or  greater  brain  and  cerebel  or  less  brain  re- 
spectivelVr  &c. 

The  functional  difference  between  the  nerves 
of  s>eQiKtlioa  and  those  of  volition,  is  merely  that 
their  motions  take  place  in  different  directions, 
Tlie  laUer,  therefore,  may  be  said  to  resemble 
the  arteries;  the  former,  the  veins. 
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SECTION  III. 

Id  quadrupeds,  the  fipioa!  cord,  or  prolonga- 
tion uf  Uie  brain,  which  occiLpiL's  the  ctuial 
formed  by  the  bones  of  Ihc  spine,  or  vcrtcbne  of 
the  back,  becomes  more  completely  f^ubordiDate 
to  the  brain  thaa  in  the  inferior  clashes  of  ani- 
mals. 

In  man,  tiiCDcnrous  system  is  characterized 
by  still  greater  ceiilricity  ;  and  the  spinal  cord 
becomes  »till  more  completely  an  apficndage  of 
the  bmn,  by  diminution  of  size,  by  recession 
from  the  lower  part  of  the  spinal  column,  by 
abfjeuce  of  the  canal  found  within  it  in  qua<)ni- 
pcds,  and  by  the  disappcaraocc  of  distinct  gan- 
gliform  enlarf^menu. 

1  may  here  premise  a  few  words  respectiDg 
the  general  structure  of  this  organ. 

The  spinal  cord,  which  may  be  said  to  be 
thick,  long,  and  irregularly  cylindrical,  extends 
from  the  brain,  withm  the  spinal  or  vertebral  ca- 
nal, nearly  as  low  as  the  first  or  second  lum- 
bar vertebra. 

Its  thickness  varies  at  dilTerent  parts;  beti^ 
greatest  at  its  cranial  part,  the  oblong  proce» 
of  the  brain,  technically  called  medulla  oblon- 
gata,— thence  gradually  contracting  as  it  passes 
cut  of  the  crauium, — again  enlarging  toward  the 
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middle  of  the  cervical  region, — ^  second  tirae 
COQtracting, — again  becoming  thiclt  iit  the  lower 
part  of  the  dorsal  region,  and — then  gradually 
lapeiicg  to  a  point. 

The  spinfll  cord  ba^  a  fixed  position  in  the 
middle  of  ^ic  vertebral  canal,  a  little  nearer  it« 
anterior  than  iu  posterior  side. 

The  upper  or  cranial  portion  of  the  spinal 
chord — the  oblong  process  of  the  brain  or  me- 
dullft  oblongata,  extends  from  tlie  transverse 
ring  or  annular  tubercle  to  the  great  occipital 
hole  of  the  J^kull,  contracting  ^a  it  de«cend»,  and 
being  comprea^d  before  and  behind. 

The  anterioi  convex  surface  of  the  oblong 
proce^^,  which  lies  upon  the  occipital  bone. 
ha.s  t]|>on  it  four  eminences  placed  longitu- 
dinally and  side  by  side.^Two  of  these  called 
pyramidal  eminence;^,  cor|>orfi  pjrramidsilin,  »re 
internal^  and  are  separated  by  a  median  groove, 
deeper  above  lljun  below,  and  continued  down 
the  anterior  surface  of  the  spinal  cord  lo  its 
extremity.  The  emintnices  ihenihelves  are 
more  prominent,  if  not  broader*  superiorly;  but, 
after  extending  aWut  half  an  inch  downward, 
they  graduailydisappear  in  the  anterior  columns 
c^f  the  Kpinal  cord. — The  two  lutend  emin(.<nces. 
iralcd  from  the  preceding  by  a  slight  dcprcs- 
akui,  are  named  the  olivary  eminences;  iind 
may  be  subdivided  into  the  olivary  bundles  and 
the  olivary  bodies.     They  are  firnn  oblongs  pro- 
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nuDent  in  Ihe  midille,  mtiiided  at  the  extremi- 
ties, and  white  externally. 

The  poMerior  surTace  of  the  oblung  process  is 
not  crossed  by,  but  becomes  laterally  coniinu- 
cus  with,  llie  transverse  ring,  tiu  line  of  Ke]KAm* 
tion  being  interposed.  In  the  middle,  it  eontri- 
but&4  to  form  ihe  fuurtli  of  the  great  cavities  or 
ventricles  of  the  brain,  and  in  the  median  Hue, 
it  is  hollowed  by  a  part  of  the  groove,  called 
the  pen  or  calamus  scriptorius,  Od  each  side, 
art*  the  two  whitish  oblong  eminences  called  the 
inferior  peduncles  of  the  cercbel,  or  corpora  res- 
tiformia,  which  descend  from  that  organ.  Be- 
tween those,  and  consequently  in  the  bottom 
vf  the  fourth  vdilriclu,  are  two  slender  cords 
partly  in  apposition  at  the  median  plane,  some* 
times  called  tlie  posterior  pyniiiiidfE, 

Of  the  rest  of  the  spinal  cord,  the  anterior 
surface,  besides  a  number  of  small  transverse 
furrows  about  its  middle  part,  presents  a  deep 
lungitudinal  lisKure  running  along  it  from  one 
extremity  to  the  other,  and  dividing  it  into  Iwo 
equal  lateral  portions. — Its  posterior  surface, 
besides  presenting  shghtcr  transverse  folds,  is 
al&o  divided  throughout  its  length  by  a  longitu- 
dinal fiflsure,  of  which  the  sides  arc  closer  and 
lc«s  deep  than  tho»e  of  the  anterior,  and  which 
commences  between  the  inferior  peduncles  of  tJie 
c«rebeL — By  these  grooves,  the  spinal  cord 
is  deeply  divided  into  two  great  Utcral  portions* 
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There  arc,  howcvcn  subordinate  divisions  of 
these  lateral  portions;  for,  on  examinini;^  ihc 
anterior  and  posterior  swriaces  of  tlie  spinal 
cord,  ^e  find,  on  each  side,  and  at  gome  dis- 
tance from  the  middle  grnove,  a  collateral  one, 
which  is  rather  superficial  and  broad,  and  to 
which  arc  attached  root}«  of  the  spinal  nt;rves, 
—The  two  anterior  collateral  gjoovcs  commence 
between  the  pyramidal  and  nl'ivaiy  ejurneLices, 
and  arc  closer,  more  BUperficial,  nnd  at  their 
bottom  whiter  and  firmer,  than  the  posterior 
onee* — The  posterior  commence  bet^veen  the 
olivary  eminetice  and  the  pd^tcrior  peduncles 
of  the  ccrcbcl,  are  at  first  slight,  but  become 
broudcr  and  deeper  a»  they  ile-scetid,  each  di- 
viding into  two  parallel  lines,  which  gradual- 
ly diiiappear  iDferiorly.  These  grooves  are 
more  marked  than  the  anterior  ones,  have 
rouuded  and  white  edges,  and  a  reddish  and  soft 
bottom. 

The  two  furrows,  moreover,  which,  in  the 
oblong  proccfis,  intervene  between  the  inferior 
peduncles  of  the  cerebel  and  tlie  smaller  corda 
behind  them,  are  continued  down  two  thirds 
of  the  spinal  cord  between  the  posterior  median 
and  posterior  lateral  furrows. 

Nor  are  even  these  the  whole;  for  though,  in 
the  middle  of  each  lateral  Eiirfacc  of  ihe  spinid 
cord,  there  is  frequently  no  lou;;^tudinal  gi'oove, 
yet  I  have  myself  sometimes  seen  it,  and  Socm- 
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nierring,  Portal  and  mai^y  other  anatomists  have 
dcs^cribed  it,  pToviag  at  least  the  teodeucy  to 
suck  division. 

Tims  there  are  found  ten  deep  or  superAcia) 
grooves  upon  the  spinal  cord,  oiariting  the 
liuiitv  of  as  many  columns;  and,  besides  tbese^ 
there  appear  to  be  three  or  four  deeper  seated 
coliinins,  of  which  the  superior  part  b  de- 
scribed by  Heil,  making  tliirteen  or  fourteen, 
inalL 

That  thCAe  columns,  in  the  oblong  process 
and  spinal  cord,  are  continuous,  is  illustrated 
even  by  the  rough  and  ha^ly  operation  described 
by  Mr,  Mayo.  —  "The  connexion,  he  say»r  of 
the  parts  of  the  spinal  chord  with  tho^e  of  the 
medulla  oblon§rata  has  appeared  to  me  the  fol- 
lowing. If  the  posterior  pyramid  be  detached 
from  the  mar^'in  of  the  bzooKe-shapcd  field  of 
the  fourth  ventricle,  it  appears  prolonged  as  a 
fasciculus  on  either  side  of  the  posterior  median 
furrow.  If  the  corpus  restiforme  be  detached 
from  the  cerebellum,  and  dTa\vn  dottmvards,  it 
carrier  with  it  a  broad  lateral  surface  of  the 
spinal  chord,  including  in  \l&  centre  the  poste- 
rior latenil  furrow  [that  is,  it  takes  with  it  the 
posterior  or  descending  half  of  the  lateral  por- 
tion of  the  tlioni,  limited  anteriorly  by  ilie 
Blight  middle  lateral  furrow  described  by  Soeni' 
merring,  Portal,  and  oihtrr&j.  If  all  the  super- 
ficial substances  twtwcea  the  internal  margin 
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of  the  corpus  reflriforme  and  the  anterior  pyra- 
mid, that  is  to  say,  the  corpus  olivare,  with  itit 
lateral  adherent  fasciculi,  be  drawn  downward, 
tlw  remaining  surface  o(  the  j^pinal  chord  ia 
raised,  which  contains  the  anterior  lateral  fur- 
row  [that '}»  to  »ay,  it  t^kea  with  it  ih^  anterior 
or  ascending  half  of  the  lateral  portion  of  the 
chord,  limited  postenurly  by  thi<!  slight  middle 
lateral  furrow].  Finally,  if  the  anterior  pyra- 
mid he  divided  at  the  inferior  iiiHrgiTi  of  the 
annular  prolubcrance.  and  drawn  downwards. 
it  is  seen,  at  an  inch  frou]  the  latter  substance, 
to  dip  obliquely  backwards,  to  cross  over  to  the 
opposite  side,  decussating  the  fasciculi  of  it* 
fellow,  and  then  apparently  to  descend  in  the 
length  of  the  fipinal  chord  within  the  prolong- 
tioQ  of  the  corpus  restiforme,  accompanied,  it 
would  seem,  by  an  extension  of  substance  from 
the  floor  of  the  fovirth  ventricle, " 

Like  the  nerves,  the  spinal  cord  indeed  con- 
MKts  chiefly  of  longitudinal  threads^  dome  of 
which  Mr  Mayo  has  obBcrved  to  extend  from 
the  oblong  process  to  the  end  of  the  cord,  and 
between  which,  numerous  oblique  communica- 
tiotiH  take  place,  while  whitf.r  hbtih  at  intervalfi 
detach  themselves  to  form  the  spinal  nerves. 

In  the  tiutlom  of  each  metlian  furrow,  anterior 
and  posterior,  is  seen  a  layer  of  white  substance. 
In  the  pnsterior,  this  appears  to  be  formed  by 
two  longitudinal  bundles.     In  the  anterior,  it  it 
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evidently  fonncd^  superficially  at  least,  by  tranft- 
verse  filaineuls.  Hence,  when  the  two  anterior 
coluQins  of  the  spinal  marrow  are  separated, 
inDutnerable  commissures  appear,  which  are  bo 
doubt  tliose  of  the  spinal  nerves. 

In  the  oblong  process,  and  especially  in  itft 
median  plane,  may  also  be  observed  many  up- 
right or  radiating  fibres,  which  seem  lo  be  one 
cai3!ie  of  llie  lemarkable  Hwell  of  i\ii%  poitioii 
of  the  brain.  So  numerous  are  thec^e,  tliat,  in 
some  sectious,  the  oblong  piocesfi  seem^  to  be 
almoBt  a  case  of  white  matter  enveloping  fibres 
aseenditig  toward  the  bottom  of  the  fouilb  ven- 
tricle. 

As  tu  the  general  fiiiiclii>ii  of  the  spinal  rxinl, 
it  \s  here  only  necessary  to  obeierve,  that,  if  « 
divijKion  of  it  be  made,  the  parts  supplied  with 
nerves  given  ofl*  below  a.  arc  paralizcd,  or  placed 
out  of  coiitroul  by  ihu  will. 

I  think  it  probable,  however,  that,  in  the 
ftpinal  cord,  as  in  the  ganglia,  the  brown 
matter  is  interposed  between  the  unions  of 
nerveii  wherever  they  are  of  difTereni  kind,  and 
especially  where  a  return  of  action  ia  uiade^ 
and  thence  irritation  of  surface  excites  involun- 
tary muscular  action.  It  perhaps,  also  by  in- 
terposition, prevents  the  actions  of  the  anterior 
from  aflecting  those  of  the  posterior  columns^ 
a^d  vice  versa. 
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SECTION  IV. 
tXTKKVAL  rcftu*  Ma>  oetrutAL  arrftucrvRt  or  tub  bhaiv.* 

Tlic  bnun  has  three  mvc&titig  membranes; 
Uie  outer,  technically  cMet\  dtira  niuter;  llie 
middle,  called  ttinica  arachaoidoa;  and  the 
inner,  calltrd  pia  maler. 

The  greater  brain  or  cerebrum  is  the  principal 
Bubcstance  contained  id  the  cavity  of  the  skul); 
of  which  it  occupies  the  upper  part,  extending 
from  ihe  forehead  to  the  upper  ba<:k  part  of  the 
head,  and  resting  before  upon  the  roofs  of  the 
orbiti»,  ill  tiiu  uiiddli!  upon  (he  deep  middle  ca- 
vrtjcs  of  the  skull,  and  behind  upon  a  transverse 
broad  and  strong  semicircular  fold  of  the  outer 
cerebral  membninc,  technically  called  tentorium 
cerebelli. 

The  outline  of  die  brain  viewed  from  above  is 
an  ovoid,  generally  broader  behind;  it  is  con- 
vex above,  and  in  general  most  su  posteriorly; 
il  is  somewhat  compressed  laterally,  and  it  is 
flattened  infcriorly. 

Even  in  viewing  the  exterior  of  the  brain,  I 
flhall  endeavour  to  describe  its  parts,  wherever 
that  seems  [>ossible,  in  the  order  of  the  functions 
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which  they  exercise :  aod  I  shall  therefore  begin 
with  its  lower  surface  or  basis, 

Nearly  in  the  CL'Dlrc  of  this  surf^c^  we  ob- 
serve two  broad,  loogiludinaliy  fibrous  and  fas* 
ciculate,  white  cordsj  called  the  pcduncks  of 
the  brain,  technically  crura  cerebri,  which  pos- 
teriorly are  clgse  to  each  other,  but  a&  they  pro- 
ceed Jbrwai'd  aud  outward,  recede  from  each 
other,  and  increase  in  size.  They  are  apparent- 
ly connected  together  by  a  white  plate  (ontiing 
the  Boor  of  the  third  veniricle, 

Slill  diverging  forward  and  outwardp  Uiey 
pa£8  anteriorly  and  laterally  over  two  white  cord«r 
much  more  4*leuder,  the  optic  nerves*  here  di- 
verging outward  and  backward,  and  bending 
uround  tlie  peduncles,  to  which  tliey  are  con* 
ncctcd  anteriorly  by  soft  eubetance.  From  the 
line  thus  formed,  Ihe  fibj'es  of  the  peduncle^* 
separate  and  expand  through  the  cerebral  lobes. 

The  cerebral  lobes  are  three  on  each  wide; 
an  anterior,  resting  upon  the  roo&  of  the  orbiu; 
a  middle,  descending  into  the  middle  lateral 
cavity  of  the  ^kull ;  and  a  posterior  Jjupportcd 
by  the  transverse  fold  of  the  outer  cerebral 
membrane,  or  tentorium.  When  the  brain  U 
viewed  from  below,  this  last  lobe  on  each  side 
u  aearly  bid  by  the  ccrebel. 

On  the  base  of  the  brain,  of  which  the 
greater  pFirt^  arc  thus  enumerated,  we  may  fir»t 
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notice,  at  the  forepart^  and  in  the  median  line, 
a  65£ure  which  is  the  commencem^nl  of  iUe 
great  fUsurc  separating  the  hemispheres,  and 
therefore  receiving  In  its  forepart  the  longitudi- 
ul  broad  and  strong  semicircular  fold  of  ttte 
outer  cerebral  membrane,  technically  called 
falx  cerebri.  On  separaling  the  sides  of  thi« 
6fifiiire,  is  seen,  above,  tiie  anterior  part  of 
the  great  superior  commissure  uniting  the  two 
hemispheres  of  the  brain,  technically  called  the 
corpua  callosum,  and  the  sides  themselves  arc 
the  flat  and  inner  sides  of  the  two  anterior 
lobes. 

Nearly  at  a  rij^lu  angle  to  the  preceding  fis- 
sure, and  CD  each  side  of  the  base  of  the  braiD, 
u  another  fissnre  or  depression  called  that  of 
Silviua,  which  separates  the  anterior  and  middle 
lobes,  and  receives  one  of  the  chief  branches  of 
the  intrrn^il  carotid  artery.  ThistiMure  is  con- 
tinued upward  and  backward  upon  the  sur- 
face oftlie  hemispheri*,  and  corresponds  to  the 
booy  ridge  separalinj^  the  anterior  and  middle 
cavitieA  of  the  internal  base  of  liie  skulL 

Of  this  transverse  fissure,  the  inner  end  turns 
inward  und  bcickwfird,  into  a  shorter  longitu- 
dinal fissure,  which  runs  between  the  cerebral 
peduncles  and  optic  nerves  internally,  and  the 
middle  lobes  externally,  and  which  allows  the 
inner  membrane  of  the  bntiii  to  pass  into  tlie 
lateral  ventrk)e«»  but  is  Glo«cd  by  the  middle 


24H  INTKLLCCT   AND  VaLlTEON. 

membrane,  Poetoriorly  it  commimicat£«  with 
a  transverse  fissure  which,  in  (his  mftTior  view, 
f8  hid  by  the  cerebcl,  before  which  is  seen  the 
oblong  proces*  of  the  brain- 
Between  the  middle  and  posterior  lobes  of  the 
brain  on  each  side,  is  a  Gniiitre,  or  rather  super- 
ficial deprcsBJon,  which  runs  obliquely  back- 
ward, and  corresponds  tu  a  bony  rldgt-  sepa- 
rating the  middle  and  posterior  cavities  of  the 
iuternal  base  of  the  skull. 

A  fitisure  divides  also  the  posterior  lobes  in 
the  median  line,  bc:ing  the  lermination  of  the 
great  fissure  between  the  hcmisphcreri,  and 
lodging  the  end  of  the  longifodiiuil  fold  of  the 
outer  cerebral  membmne,  or  faJx  cerebri. 

The  retnainiitg  fissure  has  been  already  al- 
luded to.  ae,  in  the  inferior  riow,  concealed  by 
ihe  ul>1ooir  pixicevt  of  the  brain,  Wtwet^'ti  which 
and  the  posterior  extremity  of  the  great  commis- 
sure»  uniting  the  two  cerebral  hemispheres,  it  i* 
Ibund.  This  fissure,  which  is  lransvcT^c»  per- 
mits to  pass,  into  the  third  ventricle,  the  middle 
and  inner  membranes  of  the  brain,  and  contains 
what  has  been  i:ullt'd  the  iirachuuid  canal  aud 
the  pineal  gland. 

Having  thus  seen  the  general  cfinfiguration  of 
che^c  parta  in  the  base  of  the  bram,  the  mioutcr 
objects  which  they  present  may  Ikt  examined. 

The  mo^t  obvious  circumstftnce  on  the  whole 
stirface  is  thai  it  is  composed  of  convoltitji 
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which  arc  themselves  less  sinuous  and  have  di* 
risioos  le^  deep,  llian  those  of  tlir;  upper  Mir- 
fiicc  of  the  hemispheres. 

On  each  anterior  lobe  h  a  deep  gmove,  which 
passes  from  before  backward  and  rcceivca  the 
olfactory  nerve- 
Near  to  the  commencement  of  the  fissure  se- 
parating the  anterior  aiid  middle  luhe^,  is  a 
wluttsh  Apace  which  presents  several  aper* 
tures  permitting  the  pasnagfe  of  veiii«els,  and 
which  ia  technically  called  lamina  cnbrosa. 
It  presents  aUo  strife,  and  is  continued  to  the 
great  commissure. 

Between  these  two  fissuTes,  is  also  the  eom- 
missure  of  tlie  optic  nerves.  It  ia  important 
here  to  observe,  that  from  the  up|>er  surface  of 
thb  commissure  ascends  a  grayish  membrane, 
pulpy,  but  firm,  somewhat  transparent,  but  little 
VBACulinr,  which  closes  the  anterior  exlremily  of 
the  third  ventricle,  proceeds  to  the  anterior  and 
inferior  part  of  the  great  commissure,  and  joiiiA 
the  thin  partition  or  septum  lucidum  of  tiio 
lateral  vcntriclcs- 

Behind  the  commissure  of  the  optic  nerves, 
and  connected  with  them,  i^^n  grey^h  tulHrrclc, 
which  extends  backward  to  an<]  somewhat 
around  the  pisiform  or  mammillary  IxMlit^s.  It 
contains  some  white  substance  in  its  centre,  and 
forms  part  of  the  Hdur  of  the  third  ventricle. 
Fiom  the  middle  of  this  lubciclc  dcKceuds 
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somewhat  forward  the  pituitary  stem,  asknder 
conical  process,  of  reddish  colour^  terminating  in 
tbe  pituitary  gland. 

Thi8  is  a  roundish  body  whicli  is  contained 
in  its  peculiar  cavity  in  the  centre  of  the  base 
of  the  fikull,  being  enveloped  by  the  outei'  niem- 
branc  of  the  brain,  except  at  its  upper  part,  over 
which  passes  the  miJdIe  meinbraiic — lu  struc- 
ture does  not  resemble  that  of  glands  :  it  'm  com- 
posed of  two  porttonK,  of  whtcb  the  uuterior  is 
larger,  and  the  posterior  emaller  and  softer, 
itii  colour  Ih  a  greyish  yellow.  Like  the  pineal 
gfland,  it  sometimes  contains  small  concretions. 

The  pisiform  or  mamniillary  bodies,  which  are 
&ituatcd  behind  the  grey  tubercle,  arcabout  the 
size  of  u  pea,  while  externally,  grey  within^  and 
united  by  a  greyish  baud  which  forms  part  of 
the  floor  of  the  third  ventricle- 

Behind  these  and  between  the  peduncles  of 
the  brain,  is  a  triangular  space^  the  white  sab- 
fttance  of  the  bottom  of  which  also,  as  already 
said,  forms  partof  the  floor  of  the  third  veotjic]«. 

The  lateral  surface  of  the  brain  if),  in  its  out- 
line, rather  more  than  half  an  ovoid  ;  its  con- 
vexity being  above,  and  its  flat  or  rather  irregu- 
lar surface  bulow.  The  Assure  dividing  the  an<- 
tenor  and  middle  Jobea  is  seen  running  upward 
and  backward  upon  it.  Its  convolutions  are  more 
sinuous,  and  their  divisions  deeper,  ttian  those 
of  the  ba^is. 
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The  U(>|«^r  fuirface  of  the  brain  jweseiits^  in 
the  median  line,  tbe  deep  Assure,  which  receives 
(hit  loagitiKliDul  i'olci  of  the?  outer  membmnc,  or 
&lx  cerebri*  and  which  divides  it  vertically  into 
two  hemiHphereftp  a  ri^hi  uiul  hd^  From  the 
description  of  the  base  of  the  brain,  it  has  al- 
ready been  seen,  that  both  before  and  behind, 
this  fissure  divides  it  in  its  whole  height;  but, 
iti  lite  middle  of  ibe  superior  pari,  the  bmiti  is 
united  by  the  ^rcat  comnii&suret  as  it  is  below 
by  the  parbi  already  dencribed. 

The  bemisphercft  of  the  brain,  viewed  eupc- 
rioriy,  have  each  the  oiilbnL'  of  half  an  ovoid, 
but,  as  wc  have  now  seen  that  they  are  flattened 
below,  a»  well  a»  on  the  iniiiiT  side,  their  whole 
toma  is  the  fourth  of  an  ovoid.  At  the  bottom 
of  tbe  median  figure,  they  appear  tu  be  eoiiti- 
noous  in  the  middle  with  the  ^cat  commissure. 

The  convolulioos  on  iIk-  upper  surface  of  the 
bemiHphcfcs  arc  more  sinuous  and  their  divisions 
deeper,  than  elsewhere,  extending  sometimes  to 
an  inch  from  the  surface.  Their  number,  size, 
and  direction,  vary  t'onsidcrably.  Some  of  them 
arcsimple,  but  many  iothoir  course  present  sub- 
divis^ions,  and  are  continuous  with  others.  In  the 
divisions,  moreover,  arc  sometimes  concealed  sc- 
coodary  convolutions,  which  occupy  correspond- 
injr  depressions  on  contiguous  ones. 

Passini^  now  to  tho»ie  surfaces  of  the  brain 
which  arc  seen  in  the  ventricles,  1  shall  cudca- 
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vQur  to  de^ribe  tbem  also  aj>  much  as  possible 
in  physiological  order 

Tlie  interior  striated  bodies  t^cbnically  culled 
corpora  sLriatii,  of  which  there  is  one  in  each 
lateral  cavity  or  venlricte,  are  ihe  first  of  the  id- 
tcrnal  surfaces  1  ahall  notice^  beciiu.sc  the  tibrous 
bundles  within  them  are  the  continuation  of  tba 
peduncle:^  of  the  brain,  which  were  first  de- 
scribed CKCernally, 

These  bodies  form  the  fore  part  of  the  Boor 
of  tlje  lateral  ventricles-  They  are  pyriform, 
broad  before,  narrow  behind,  of  brownish  grey 
colour,  and  so  placed  that,  while  near  each  other 
anteriorly,  tliey  are  separated  to  a  considerable 
distance  posteriorly.  They  are  contiguous  to 
the  great  comnnssure  above,  and  the  thin  par- 
tition of  the  ventricles  within. 

The  poslei  ior  striated  bodies,  technically 
called  thalami  nervorum  opticorunir  oroptic  tha* 
lami,  arc  acgh  in  the  lateral  ventricles,  in  the 
third,  and  at  the  exterior  of  ibe  brain*  Thdr 
figure  ia  rounded,  irregular,  and  larger  behind 
than  before,  and  they  are  mvested  with  while 
substance. 

The  upper  surface  of  each,  which  forms  part 
of  the  floor  of  the  lateral  ventricle,  has  a  slight 
depression  in  its  longitudinal  direction,  aikd 
a  small  tubercle  at  each  of  its  extremiliea; 
ItA  outer  surface  is  joined  to  the  anterior  stri- 
ated body*     Its  inner  surface,  which   is  Hat, 
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constitutes  tlic  fiidcA  of  the  third  ventricle, 
and  is  connected  anteriorly  with  the  opposite 
ftjdc  by  a  transverse  gr<?y  band.  Its  inferior 
iorfecG  pre8ent»  externally  two  promiiicncefi, 
called  the  geniculate  bodies,  iatenial  imd  ex-* 
tcmal,  which  seem  to  receive  filaments  from 
tbe  oir&ctofy  and  optic  nerves  respectively. 
Its  antcnor  extremity  contributes  to  the?  aper- 
ture from  the  lateral  to  the  third  ventricle. 
Itfl  posterior  extremity  is  free,  and  corresponds 
Co  the  curve  of  tbe  lateral  ventricle* 

A9  these  bodies  form  the  floor,  so  tbe  great 
commissure,  technically  called  corpus  callo- 
sum,  forms  the  roof  of  tbe  f^ame  part  of  the 
lateral  ventricle:^.  This  h  a  long  and  broad,  but 
not  very  thick,  b^nd  of  hbrou^  white  substance. 
Its  situation  is  nearer  the  anterior  than  the  ikjs- 
tcrior  part  of  the  brain.  Its  direction  is  hnri' 
2ontal.  Its  breadth  is  greater  behind  than  bo- 
fon^.  Its  shape  is  qii%drilalend,  hui  curved 
upon  itself,  being  convex  from  before  back- 
ward, but  j^traigbt  in  the  tiaiisverse  direclion- 
.  Tbo  upper  surface  of  the  great  commissure 
Bl  c<H)Ccalcd  by  the  hemispheres;  but,  when 
these  are  separated,  there  may  be  observed, 
along  its  middle,  a  prominent  longitudinal  line 
of  a  compact  texture,  whtch  penetrates  the  sub- 
stance of  the  commiBsure,  and  which  is  techni< 
cally  called  the  raphe.  Externally  to  this,  ia  & 
surface  of  some  extent,  which  prt^^tcnU  many 
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transverse  prominent  Haes,  called  transrctse 
traces,  which  are  most  distinct  posteriorly,  and 
which  tcnninate  at  the  mphe. 

The  lower  surface  of  the  grcal  commissure, 
being  free  from  attachmeot  to  a  great  extent, 
forms  the  roof  of  both  the  lateral  ventriclei,  by 
stretching  across  them  from  side  to  side.  In  the 
middle,  it  also  covers  the  arch,  vault,  or  fornix, 
which  ritus  m  the  opposite  or  longitudinal  direc* 
tion  through  the  middle  of  the  tloor  of  these  ca- 
vities, and  over  the  inner  and  posterior  part  of 
the  posterior  striated  bodies;  the  commi&sure 
beings  by  its  posterior  edge,  continuous  witli 
that  arch  behind ;  and  the  thiu  partition,  or  sep- 
tum oF  the  ventricles,  bdng  extended  between 
their  separated  anterior  and  middle  part. 

The  anterior  extremity  of  the  commissiire 
bends  downward  and  backward,  forming  exter- 
nally a  roundefl  prominence  betwet^n  the  bcmi- 
spliercfi,  extending  as  far  as  the  base  of  the 
brain,  towards  the  fissure  between  the  ante- 
rior and  middle  lobes  and  the  tcrmiiiatiotK  of 
olfactory  nerves,  and  terminating  by  whitiiih 
matter,  which  disappears  about  the  peduncles 
of  the  brain;  thus  surrounding  the  fore  part  of 
the  anterior  striated  bodies,  and  forming  the  an- 
terior part  of  tliu  floor  of  the  lateral  ventricles. 

The  posterior  extremity  of  the  great  com- 
missure bends,  on  the  conlrarj-,  downward, 
forward,  and  outward,  forming  a  while  plate, 
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which  .Hjireads  into  the  lower  part  of  the  lateral 
rentricles,  and  which  on  each  side  invefits  brouTi 
sub^laticc,  and  foTmswImt  kh  technically  called 
ibc  bypocampus  or  bend,  tiirDing  so  as  tu  form 
its  concavity  inward  iiiii)  frtrwant,  ;iiid  lis  con- 
Texity  outward,  and  tcrminaUag:  by  a  bulbous 
exireinity,  turned  inward,  and  smmounted  by 
two  or  three  slight  tubercles,  separated  by  shal- 
low grooves.  Throughout  this  course,  the  upper 
SDrfacc  of  the  bend  or  hypocampus  is  free  in  the 
bottom  of  tlic  v«;ntrick%  though  a  vascular  cord, 
called  the  choroid  plexus,  li(^  over  it.  Us  pos^ 
lerior  convex  edge  is  limili'd  by  a  groove,  be- 
hind which,  in  llie  bottom  ot  the  vctitricie,  is  a 
swelling  called  the  additament,  which  follows 
the  direction  of  the  greater  bend,  and  is  some- 
times a^  large.  Its  anterior  concave  edge  19 
covered  by  what  is  called  the  fimbriated  body, 
under  wMch  is  a  deniiculatcd  cord,  of  compact 
texture,  grauulat^^  appearance,  and  reddish 
colour. 

The  thin  partition,  or  septum  of  the  ventri- 
clefi,  U  a  flat  and  white  fibrous  expansion,  con- 
tinuous alcove  with  the  median  line  of  the  in- 
ferior suriacc  of  the  superior  commisfiure,  before 
and  below  with  the  recurved  anterior  extremity 
of  tlkc  same  bodv,  and  below  and  behind  with 
the  convex  surface  of  the  aruh  or  vault.  Being 
high  at  ita  fore  part^  and  diminisliing  back- 
ward,  it»  form  iff  somewhat  triangular.     So  far 
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OR  itexlendft,  it  sepfirates  ihe  laleml  ventricles 
from  each  other. 

This  p^irtition,  which  is  covered  by  the  mid- 
dle membrane,  is  composed  of  two  layers,  be- 
twt^en  whii:h  exists  n  seg^ratiuii  whicli  is  lenx 
apparent  in  the  adult  than  in  the  foetus,  and 
which  is  sometimes  filled  by  serous  hfjuid.  At 
its  inferior  part,  or  under  the  anterior  commis- 
sure, iiuTi  been  observed  a  small  deprc^^Hni,  a 
bri&Uc  passed  into  which,  it  is  said,  penetrates 
into  the  third  ventricle  ;  but  in  the  natural  &tate, 
the  aperture  cannot  be  observed. 

Bencalh  the  sujierior  commissure  and  the 
thin  partition,  lies  the  arch,  vault  or  foniix. 
Thi«  is  composed  of  while,  fibrous  subftlamce, 
und  somewhat  resembles  a  long  triangle,  of 
whieb  the  middle  part  ia  placed  horizontally, 
but  of  which  the  extended  apex^  which  is  di- 
rected forward,  und  the  postLTJor  sides  or  pil- 
lani,  which  art  directed  backward  und  outward, 
are  alw  bent  downward.  It  fonn«  part  of  tlie 
two  lateral  ventricles  above,  and  of  the  third 
ventricle  below. 

The  anterior  extremities  or  pillars  of  the  arch 
consist  of  two  cylindrical  bundlcii  which,  being 
at  hrst  contiguous,  bend  round  the  anteriur  stri- 
ated bodies,  and  turn  downward  l)chind  the  an- 
terior commissure ;  tJien,  separatiug  a  little,  pe- 
netrate the  substance  of  the  convolutions,  reach 
the  pisiform  tubercles  in  the  basis  of  the  brain. 
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and  ^ainlum  upward,  in  a  course  which,  nsaU 
(o^cihcr  inlomtil,  need  not  ni  preaeni  be  dc- 
flCiil>erl. — It  i»  behind  each  of  thc^e  cords,  that 
exisu  the  small  oval  aperture,  by  which  the  late- 
ral ventricles  communkalc  with  the  middle  vcti- 
triclo,  and  by  which  the  ehoroid  plexus  parses. 

The  up[>er  surface  of  the  arch  is,  as  already 
said, contiguous  to  the  t<iiperiortommJ5&ure,  and, 
in  the  median  line,  crinUnuoii><  with  the  partition 
of  the  ventricles. 

The  inferior  surface  of  the  arch  rests  upon 
tlw  posterior  part  of  the  poetcriar  striated  bodies, 
nod  the  interposed  choroid  web,  which  \s  com- 
posed of  minute  arteries  and  veins.  Posteriorly, 
it  is  said  to  present  a  few  striic  or  promineDt 
lincSt  called  the  lyre;  but  these  rather  belong 
to  the  great  commissure. 

The  posterior  pillars  of  the  arch  have  each  an 
internal  short  branch,  which  loses  itself  in  ihi; 
ticnd,  and  an  external  long  one  called  the  lim- 
briatcd  body,  corpus  fimbriatuni.  The  last  is 
a  flattened  bond,  which  has  been  already  dc- 
•cribe«l  as  pfLSsing  alung  the  concave  edge  of 
the  bend,  into  the  bottom  of  the  btcrul  ventri- 
cles, and  which  at  length  loses  itself  near  to 
where  the  inferior  aperture  of  the  ventricles  is 
shut  by  the  middle  membrurie* 

Oa  the  outer  side  of  each  lateral  ventricle  ra 
a  white  band  which  runs  from  before  Imelcward. 

Id  the  bottom  of  each,  and  crossing  it  from 


3.^8 


INTELLECT  AND  VOLITION. 


4 


before  backward  and  oiitwerd,  in  a  groove 
tweeti  the  anterior  and   the  jwsterior  striat«?il 
bodies,  is  a  fibrous,  thin  aud  scmitran&parent 
semicircular  chord,  tarnia  semicircularis  which        j 
beginning:,  ^y  one  or  more  fiUmctitSt  before  the  ^| 
anterior  extremity  of  ihe  [posterior  sLriateil  Ixxly,    ^^ 
J8  covered  by  a  delicate  transparent  plate  of  a 
yellowish  colour,  called  tlie  horny  lamina,  be- 
neath which  is  sotnctimcH  a  little  serous  liquid, 
and  passes  backward  aud  downward,  gradually 
contracting:,  and  at  last  disappearing  towards 
the  external  geniculate  body. 

The  lateral  ventricles  are  two  cavities  sym- 
metrically disposed,  one  in  tile  right,  and  another 
in  the  left  hemisphere  of  the  brain.  They  may 
be  considered  as  beginning  at  about  two  inches 
from  the  extremity  of  the  hemispheres,  behind 
the  ftsaure  between  the  anterior  and  middle 
lobes,  where  they  are  nearly  an  inch  apart. 
They  next  pass  upward,  backward,  and  in- 
ward, and  are  separated  only  by  the  thin 
partition.  They  then  gradually  separate  ag:ain, 
running  directly  backward  as  for  as  the  poste* 
rior  part  of  the  great  commissure- 

At  this  part  of  their  course,  takes  place  from 
each  ventricle  a  triangular  prolongation  into  the 
substance  of  the  posterior  lobe,  called  tiie 
digital  cavity,  or  posterior  born,  which  has  its 
base  beforr,  atui  i^  »u  curved  as  to  have  its 
concavity  inwards- 
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The  ventricles  then  continue  downwards, 
outwardfl,  and  forwards,  approaching  each  other 
inferiorly,  and  ending  under  the  point  at  which 
they  Iwrgaii. 

The  upper  portion  of  the  lateral  Tentricles  i^ 
rather  hroader  Ikefore  than  tieliind^  and  !»  pro- 
longed into  the  anterior  lobe  by  a  nmM  angular 
canty,  called  the  anterior  horn.  It  \s  formed 
above  by  the  superior  coiumissurc;  beIow»  by 
the  anterior  fold  of  the  same  body,  tlie  anterior 
striated  body,  semicircular  cord,  the  posterior 
litriated  body,  and  the  arch;  within,  by  the 
thin  partition;  ai^d  without,  by  the  lateral  band 
alr^^ady  described. 

In  the  digital  cavity,  is  only  to  be  noticed, 
on  il»  floor,  an  eminence,  broad  Ix^fore,  pointed 
behind,  and  bent  inwards,  called  the  spur  cr 
ungubir  which  is  aUo  broad  before,  pointed  be- 
hind, and  bent  inwards,  agreeably  to  the  form 
of  the  cavity. 

The  lower  portion  of  the  lateral  ventricle,  is 
lon^,  narrow  and  bonl,  having  its  convexity  ex- 
ternally, and  occupying  a  part  of  ihc  posterior 
and  the  whole  of  the  middle  lobe.  Its  sides  are 
formed  by  the  fimbriated  lx)dy,  the  beml,  iln 
additameiit,  and  a  small  greyish  band. 

The  lateral  ventricle*  are  throughout  divided 
by  a  slit  formed  between  the  posterior  striated 
bodies  and  the  edges  of  the  aivh,  antl  oi  this 
%Mi  the  direction    is  followed   by   (he   choroid 
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picviis.  It  begins  on  eacli  &ide  at  the  comma- 
iiicatTon  with  llie  third  ventricle,  and  cti<l?ol 
ibc  base  of  the  brain,  where  it  i&  closed  by  the 
middle  membrane. 

Between  the  posterior  striated  bodies,  is  the 
third  vcntridc,  placed  in  the  median  line,  Mngle, 
and  much  less  than  the  lateral.  Its  groatost 
length  IS  frum  bcfon:  biirkwMds,  and  it«  greatest 
depth  from  above  downward. 

Ak  already  Raid,  the  sideji  of  the  third  ven< 
tricic  are  formed  by  the  poGtorior  striated  bodied, 
which  arc  mostlyconliguoujt,  and  uniti^d  only  at 
one  point,  as  formerly  mentioned. 

Its  iipjwr  j<ide  is  smaller  tlian  its  lower,  and 
is  formed  by  the  arch  aiid  tlie  interposed  choroid 
web. 

Its  upper  forepart  is  formed  by  the  anterior 
commissure;  and  its  under  furepait  ia  closed  by 
the  nervous  membrane  which  liscfi  from  tltc 
commissure  of  ilic  optic  tierveit> 

Its  bottom,  which  is  very  thin»  forms  part  of 
the  surface  of  the  brain.  Behind^  it  is  formed 
by  the  plate  between  the  two  peduncles  of  the 
brain;  and  bcfon,%  by  the  grey  tubercle  behind 
the  optic  commissure.  As  the  ventricle  bccoirbes 
narrow  and  deep,  e^peeially  toward  the  pitui- 
t^ry  Atcm.  it  is  there  called,  the  infundibulum. 

At  its  b^ck  part,  ih?  third  ventricle  Is  limited 
by  the  posterior  commissure,  beneath  which  is 
the  vmall  |)osterior  aperture  of  the  ventricle,  or 
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beginning  of  the  passage  from  the  third  to  Ihe 
fourth  ventricle^  which  nms  backward  beneath 
tlic  four  tubercles. 

As  to  general  structure,  the  brain  nia.y  be 
said  to  consist  of  a  white  centre  or  ruclcuf^ 
within  which  are  tlie  ventricle:^,  and  wilhniit 
which  arc  the  convolutions,  and  of  ^ay  fiub- 
stance,  which  is  within,  be  well  as  on  tlic  sur- 
face. 

The  centre  is  composed  of  the  |i»rt»  con- 
tinuous with  the  peduncles  and  several  bundles 
of  tiie  lipjnal  cord,  or  the  vertical  portion,  of 
those  continuous  with  tlic  great  commissure,  or 
the  horizonlal  {lortion,  of  (lie  arch,  \c. 

The  airangcment  of  the  cerebral  fibres  is 
various^  Tho»4e  ol  the  peduncles  and  great 
coninii$surc  arc  disposed  in  parallel  Hattcncd 
bundles;  those  of  the  convolutions,  in  medullary 
plates ;  thoGC  of  the  arch  and  the  anterior  com- 
missure, rctlcularly  ;  thos^e  of  the  (tbrous  cune, 
the  tapctum,  &c.  in  radii> 

firery  cerebral  bundle  has  a  distinct  but  de- 
licate ^hcalh,  called  eiutlieliimi,  which  consists 
of  a  fine  transparent  production  of  the  inner 
membrane  of  the  brain,  and  a  layer  of  nervous 
matter  within  this,  either  while  or  grey.  This, 
as  obscrred  by  Keil,  admiU  of  very  distinct 
demonstration  on  the  partition  of  the  ventricles 
nnd  on  Ihc  anterior  striated  hmly  ;  :ind  the 
Wcnzels  add,  in  the  cavjly  between  the  layers 
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of  the  partition,  in  the  postcnor  liorB&  of  the 
lateral  ventricles,  and  on  the  Hoot  of  the  &(ih 
ventricle.  Reil  observes  that,  where  the  great 
commi-sstire  joins  the  o;iter  margin  of  the  ante- 
rior striated  body,  the  epithelium  appears  to 
split  into  two  layers;  one  of  which  invefttii  the 
inner  surface  of  the  anterior  strtatcd  body,  and 
the  other  passes  between  its  grey  matter  and 
the  Abroufi  cone,  each  buudic  of  which  it  ^ecms 
to  clothe  down  to  the  margin  of  the  pootterior 
striated  body ;  and  so  general  is  the  obvious 
diRlribntioii  of  the  membrane,  that  he  th'mlu  it 
probable  that  each  plate,  even  iu  the  eonvolu- 
tiouA,  ha(4  a  tunic  derived  from  it. 


SECTION  V. 

CXTtnVAt  FdRVl  AVD  DEIflTlAL  nKUCrVllI  OP  niff  CXHULL.* 

In  superScially  describing  this  organ,  I  shall 
follow  the  division  of  Heil. 

The  cerebel  lies  below  the  posterior  lobe« 
of  the  brain  and  the  interposed  transverse  fold 
of  the  outer  membrane,  in  Iho  posterior  or 
dcopcM  cavity  of  the  base  of  the  skull. 

The  cotrbel  is  less  than  a  third  of  the  sixe 
of  the  bn&in,  measuring  transversely,  at  its 
greatest  breadth,  from  three  intfaes  and   ten 


*  Tbsitiifactftet«ab  die  fourth  ventrictc,  uchentndiaiU. 
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liii6Sr  tu  four  inches;  longituflirmUy,  .iljove,  and 
ID  the  centre,  twenty  lines;  and  citljcr  latcml 
[Hirtion  being  two  inches  t'^ng^  and  about  mk* 
tcen  lines  thielc  at  its  middle. 

ItK  form,  wliicb  h  symmetrical,  corresponds 
to  that  of  the  cavity  containing  it.  Its  height  is 
leiis  tltaui  ilK  ba'udth,  wo  that  it  may  be  compared 
to  two  dcprcft^ed  sphcroicU.  placed  beside  each 
other,  and  joined  by  a  portion  of  their  surface. 
Il  IB  of  a  reddifih  grey  colour  externally,  and  is 
moro  subdivided,  and,  therefore  jx-rhapis^  pro- 
portionally lighter,  than  the  bruin. 

The  upper  surface  of  the  cerebel,  thougli 
flatti^h,  19  not  horizontal,  but  laised  a  little  an<* 
teriorly  towards  the  four  tubercles,  and  depress* 
\td  laterally  and  bchmd. 

The  central  pan  \^  called  the  general  com- 

irc.  and  consiBtB  of  two  portions,  the  supe- 

Hiibr  and  inferior  vermiform  processes,  of  which 

the  superior  terminates  ut  the  commi^ure  of  the 

tipper  and  posterior  lobea. 

The  vermiform  processes  arc  composed  of 
corresponding  portions  ou  cither  side  of  the  me* 
dian  plane;  there  is  no  material  difference 
in  the  structure  of  ilie  upper  and  uEidcr  por- 
tions; and  thus  the  whole  is  one  homogeneous 
organ* 

The  lateral  parts  are  called  hemispheres. 
Wh^n  viewed  fruni  above,  tbexi?  are  externally 
circular;  but  mtcrually*  where  they  approach 
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to  join  tlics  genenil  ctjiiiniixsure,  their  itiurgin  » 
deeply  aotclied  both  before  and  behind.  Thus 
the  fissurtrs  are  formeJ,  one  called  the  semi- 
Umar  tissiirc,  towards  the  cerebrum,  and  rc- 
ceivitig  the  four  tubercles;  the  other,  termed 
the  purf^e-like  fissure,  baclcwardfi,  flD(i  receivjug 
an  iiiferior  loiigitudjnal  ftjlil  of  the  outer  lueni- 
bmne,  technically  colled  falx  ccrebelli^ 

The  under  surface  of  the  cerebel  U  some- 
what hemispherical,  having*  however,  aloDg  its 
middle  a  deep  and  bruud  deprt^ssioii,  the  vulley, 
extending  from  befure  baekward^  in  which  is 
lodged  the  ubIoDg  proce&»  or  medulla  oblongata, 
aa  well  as  the  inferior  vermiform  process. 

In  the  valley,  tlie  inferior  vermiform  process 
is  separated  from  the  hemispheres  ou  either  side 
by  a  fuTTx>w.  The  valley  is  brixide^t  at  it«  mid- 
dle, where  the  pyramid  is  placed:  behind  this 
pointr  it  is  contracted  by  some  of  the  lobes  to 
be  now  described. 

Each  hemisphere  has  6ve  lobes,  of  which 
tw[)  compose  the  upper,  and  three  the  under 
suifhee. 

The  square,  or  anterior  aud  upper,  lobe  is  on 
cither  side  of  tlie  superior  vermiform  process^ 
and  unites  its  transverse  plates,  fumis  the  fore 
part  of  the  upper  surface  of  the  cerebe),  and 
extends  frnni  the  four  tnhercleA  backwarti  lo 
what  i»  called  the  single  commissure  of  the 
upper  and  |K>6terior  lobes. 


The  posterior  ;ind  upper  lube  forms  the  upper 
and  paste rior  surface  of  the  cercbel,  extending 
as  &r  as  iu  margin :  its  WmiXs  arc  easily  defined 
by  tracing  its  umoo  miiU  lU  fellow,  by  means 
of  the  single  commissure,  and  thence  followini^ 
Ithe  furrow*  which  i^  coutinued  outward  to  the 
horizontal  fissure  betwixt  this  lobe  and  the  next/ 

The  lower  and  po&tcnor  tobc  is  united  to  it& 
fellow  by  the  short  and  exposed  eomtut&sure, 
and  by  the  long  and  hidden  one;  and  it  some- 
times adheres  to  the  posterior  tiurface  of  the 
pyramid. 

The  filendcr  lobe  ls  joined  to  its  fellow,  soEiie* 
timea  by  the  lajsl  plate  of  tlic  long  and  hidden 
commissurer  but,  for  the  most  part,  by  the 
plate  of  the  posterior  part  of  the  pyramid. 

The  biventral  lobe  lies  between  the  slender 
lobe  and  the  alinond^iike  lobe,  and  is  the  last 
HhJoh  conforms  to  the  circular  arrauf^enicnt  of 
the  parts  upon  the  under  8urlaec  of  the  cere- 
bel. 

The  almond-like  lobe  is  pressed  inwards  tu-' 
wards  the  valley. 

The  horizontal  or  lateral  fiaanres  arc  those 
depressions,  which  extend  transversely  across 
tlie  fore  [Ktrt  of  the  ccrebcl,  and  cuntain  the 
proceHses  passing  to  the  transverse  ring  or  an- 
nular protuberance.  These  Jissures  are  coiitiiiu- 
ouK  with  the  intervals  between  the  upper  and 
uudur   podlcriur  lubes,  which  extend  aa  far  as 
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the  pun^e*like  fissure :  tlmg  a  dt^ep  farrow  may  be 
Iniccd  round  each  hcmtspberc,  dividing  the  ccrc- 
bel  into  an  npper  and  an  under  |>ortion, 

Inforiorlyt  the  ccrcbcL  has  six  proccs&cs 
of  white  matter,  three  namely  on  either  side. 
or  thcfic.  the  anterior  pair,  lying  inncrmoat. 
extend  between  the  cerebrum  or  greater  brain, 
and  it3  back  part;  the  posterior  pair,  lying  ex- 
ternal to  tliese,  extend  between  its  fore  part  atnl 
the  spinal  cord  in  the  canal  of  the  back;  and 
the  lateral  pair  lying  outermost,  extend  between 
its  sidefi  and  the  oblong  prcccsA,  medulla  ob* 
lungala,  at  ihe  bottom  of  the  brain.  The  first 
pair  are  called  tlie  anterior  peduncles  of  the 
cerebel;  the  second,  the  posterior;  and  the 
third,  the  lateral. 

At  the  junction  of  these  three  peduncles  in  the 
cerebel,  they  fnrm  a  ma^^s,  in  the  middle  of 
which  is  an  elotij^tcd  ovoidai  nucleus  or  centre 
called  the  serratt-d  body,  corpus  scrnitum.orden- 
tatum,  which  is  circumscribed  on  all  sides  by  a 
very  distinct  uiKlulated  line  of  a  yeUowiMh 
colour* 

Above  and  around,  tJie  central  matter  ap- 
pears to  divide  gueccssively  into  medullary  cen- 
tres or  nuclei,  stems,  lobes,  iobuIe:«  and  lainin», 
which  laa&t  are  invested  with  cortical  matter. 
To  sections  of  this  asHemblage,  the  foolish  name 
of  arbor  vitae  has  been  given. 

The  surface  of  tlie  cerebei  is  that  laminated 
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plated  Structure,  in  which  the  medullary  pro- 
ccEBca  rising  from  Uic  centres  tcmiinatc.  The 
p)ite»  are  from  a  line  to  si  line  and  a  lialf  thick, 
in  apposition  with  each  other,  concentric,  more 
extended  posteriorly,  shorter  before,  and  sepa- 
rated by  narrow  gT<H>ve8,  which  arc  lined  by 
the  inner,  and  over  which  the  middle  mem- 
brane passes.  No  plate  is  confounded  with 
another,  and  no  one  extends  round  the  organ. 

As  already  indicated,  the  plates  are  divided 
by  furrows  of  greater  or  less  deptJi,  which  une 
more  or  less  parallel  to  each  other,  and  consti- 
tute eachasegmenl  of  a  circlej  the  convexity 
of  which  is  turned  backwards,  and  the  horns 
forward  am)  towanl  ttie  horizontal  fissure. 

On  separating  the  principal  plates,  others  of 
lesa  din»ension  arc  found  to  be  concealed  in  the 
fissures  and  partly  covering  each  other. 

The  deeper  ftirrows  pa**  down  to  the  medul- 
lary centres,  and  form  the  boundaries  of  lobes: 
the  shallower  furrows^  which  are  not  continued 
over  the  entire  surface  of  a  hemisphere,  form 
lilt  botindarieA  of  lobnlen. 

Internally,  or  between  the  peduncles  of  the 
ceiebel,  is  found  its  ventricle,  called  Ifie  fourlb, 
formed  at  once  by  the  cercbel  and  the  oblong 
process. 

The  anterior  side,  sometimes  called  the  floor, 
of  tills  ventricle,  is  formed  by  the  pcslerlor  sur- 
face of  tbat  process.     This  ptcficots  to  ustho 
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lazenge-sbaped  field  nf  which  the  niarfpni^  »rv 
made  out  by  the  [>cduucl(;!>.  This  space  is  uar> 
row  above,  where  it  is  the  continuation  of  the 
passage  Ironi  the  third  to  the  fourth  vontriclo, 
wider  below  this,  and  agaiu  contracted  inte- 
riorly. It  is  covered  by  a  layer  of  greyish 
substance,  and  divided  longitudinally  by  a  nar- 
row angular  groove,  called  the  pen,  or  calamus 
scriptorium,  which  begins  above,  and  ends  in  the 
spinal  chord  opposUc  the  first  vertebra  or  bone 
of  the  neck.  Sevi^ral  dUicatc  while  filaments 
proceeding  downward  and  inward,  slightly 
applied  «[»oa  the  surface  of  the  ventricle,  and 
constituting  one  of  the  terminations  of  the  au* 
ditory  nerve,  meet  in  this  groove. 

The  lateral  parts  of  the  rcntricle  arc  limited 
by  the  {)eduncleK>  but  in  such  a  manner  that  its 
cavity  is  broader  above  than  below. 

Its  poBltrior  side,  which  is  formed  by  a  part 
of  the  DDtenor  notch  of  the  ccrcbcl,  in  shorter 
than  the  anterior. 

ItA  upper  extremity  is  closed  by  the  thm  ex- 
pansion called  the  valve  of  Vieu^sens.  This  is  a 
pulpy  platc,verj' thin,  and  of  greyish  colour,  which 
a»t*emU  from  behind  the  four  tubercles  towards 
the  cercbel,  is  connected  on  each  side  to  the 
superior  peduncles,  parties  beneath  the  anterior 
notch  of  the  eorcbe),  and,  becoming  broader, 
and  a  little  ihinoer,  is  tinited  to  the  posterior 
side  of  ibc  ventricle. 
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it%  lower  extremity  \n  cloi<e()  apparently  liy 
tlie  inner  membrane  of  the  brain. 

A  mass  of  blood-vessels  and  reddish  granula- 
'ttons,  is  designated  by  the  name  of  cboroid 
plexus  of  llie  fourili  ventricks 

Tbc  lateral  peduncler^  of  tlte  ccrcbel  ore  nar- 
rowest at  their  cnmmencement,  bnl  become 
broader  as  they  p&ss  forward  to  form  the  trans- 
verse ring,  being  each  convex  and  roaaded  ex- 
ternally. 

Tbc  anterior  surface  of  the  tmnsverse  ring 
vbich  intciTLaUy  embraces  various  bundles  as* 
cending  to  and  deiteemliiig  fruni  the  brain,  lk 
,thick,  convex,  and  rcats  upon  agroove  in  tlic 
of  the  skulK  It  is  marked  along  the  me- 
dian line  by  a  groove  which  is  rather  broad  and 
ronnded  at  tiie  bottom^  and  by  .^tnalter  trutisverse 
res,  which  lod^  branches  of  arteries. 

It  is  limited  on  the  edge  which  is  next  to  tlie 
peduncles  of  the  brain  by  a  circular  depression, 
deeper  antcmirly  and  more  j«upeiJicial  jKisteri- 
orly  ;  and  below,  by  a  contraction  which  sepa- 
rates it  from  the  spinal  cord. 


SECTtON  VI. 


The  oblong  portion  of  the  brain  on  ivhich  the 
four  tubercles  arc  placed^  ifi»  iil  tlie  iiatural  si- 
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tuation  of  parts,  alnioat  entirely  concealed  b 
the  inferior  notch  of  the  cerebcl. 

The  tubercles  on  its  upper  part  are  rounded 
white  externally,  grey  iniemally,   arranged   in 
pairs,  and  separated  by  twro  groovea,  which  pasi 
in  a  crucial  manner  between  them. 

Of  these  tubercles,  the  two  upper,  Aituated 
immediately  behind  the  pailerior  commissure, 
arc  larger,  broader,  and  more  prominent  titan 
the  iDferior. 

AboYC  the  tubercles   is  (he  pineal  gland, 
greyish  body,  of  the  siEC  of  a  large  pea,  varying, 
s^lightly  in  form,  and  of  pulpy  coiiMslence> 

It  is  isolated  from  the  brain,  except  at  its  fore  ^ 
part,  where  it  receives  two  cords  of  white  sub-| 
stance,  the  peduncles  or  the  pineal  gland,  from 
the  upper  and  inner  part  of  the  posterior  Atriatcd 
bodies,  after  these  have  pa&sed  over  the  »id6« 
the  poAterior  apcrtmc  of  the  thini  ventricle,  and 
united. 

The  pineal  gland  frequently  contains,  in  tli« 
adult,  a  number  of  small  transparent  calculi,  va- 
rying much  in  their  iiuiti)>er  and  dispoBition. 

The  arteries  of  the  brain  are  branches  of  the 
internal  carotid  and  vertcbi'al  arteries,  branclics 
from  which,  by  uniting  or  anastonK)zing,  form 
what  has  been  called  llur  arterial  circle  of  Willis*. 
— The  spinal  cord  reccircs  its  arteries  from  the 
vertebral,  doraal,  lumbar,  and  aacral  arteries. — 
The  veins  of  the  brain  open  into  the  great  canals 
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or  sinuses  which  are  formed  by  the  folds  of  the 
outer  membrane,  and  these  empty  their  con- 
teDts  into  the  internal  jugular  veins. — The  si- 
nuses of  the  spinal  marrow  end  in  the  vertebral, 
dorsal,  lumbar,  and  sacral  veins.  No  lymphatic 
vessels  have  yet  been  seen  in  the  tissue  of  the 
brain. 
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ADVERTISEMENT 

TO   THB 

FOLLOWING  MORE  IMPORTANT  CHAPTERS. 

In  the  present  state  of  anatomy^  the  first  duty 
of  a  physiologist  is  to  know  what  others  have 
done;  the  second,  to  verify  their  facts  as  far  as 
he  has  the  means;  and  the  third,  to  add  to  the 
stock  of  facts  wherever  they  are  incomplete  or 
insufficient  for  the  purpose  of  reasoning. 

The  first  and  humblest  of  these  duties  is  es- 
pecially important  in  cerehral  anatomy. 

As  the  substance  of  the  brain  may  be  ex- 
plored in  an  almost  infinite  number  of  points 
and  directions,  and  as  each  point  and  each  view 
may  present  something  new,  its  minute  anato-* 
my  is  equivalent  to  a  search  for  objects  barely 
visible  and  scattered  over  eld  immense  space. 
It  may  easily,  therefore,  be  understood  how 
necessary  it  is  to  learn  carefully  all  that  others 
have  done,  before  we  either  think  of  adding  to 
the  number  of  facts,  or  of  reasoning  respecting 
them. 


ADVERTISEMENT,    ETC. 


273 


the  anatomy  of  the  brain,  it  is  indeed  per* 
jietually  possible  lo  cut  within  a  h<iirx  brendth 
of  an  object,  or  even  to  cut  across  it,  without 
difttiiigtiishing  its  lateral  or  transverse  aspect 
from  the  subfttance  in  which  it  is  imbedded. 
Yet^  at  this  very  point,  a  slight  inclinatiun  of 
the  scalpel  ahall  display  an  extended  silvery 
cord,  or  a  splendid  ex|ian«ian  of  fibres. 

To  think,  therefore,  of  unravclliog  the  brain 
without  being  perpetually  aided  by  the  labtjurs 
of  previous  anatomists,  is  equivalent  to  saying 
we  shall  discover,  with  our  own  hand^  iind 
eycA,  all  that  haA  required  tbe  inspection  of 
Ihout^nclK  during  many  cenliirtes.  The  taslc 
would  be  one  of  the  most  extravagant  and  hope- 
lt*ss  that  ever  was  undertaken. 

It  seems  evident,  however,  that  one  of  the 
ini  duties  af  a  physiological  writer  is  to  give  to 
the  philosophical  student  entire  eontidcncc  iu 
the  fac(s  he  utaaniev.  And  thtrre  itccini;  to  be 
no  mode  of  doing  this,  but  by  referring  to»  or 
(to  save  much  expense  and  labour  to  the  stu- 
dent) by  briefly  quoting,  the  enunciations  of 
ihese,  by  discoverers  whu  have  proved  them- 
selves almoet  unerriug  as  to  the  statement  of 
mere  facts* 

In  this  and  Die  following  chapters,  therefore, 
I  insert  such  statements,  pointing  out,  at  the 
same  time,  any  error  of  method  which  Ihey 
pTttCDL     A  brief  and  siii»ple  description  would 
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have  l>oeti  Air  easier  tliaD  a  criliual  i>iic  of  itiii^ 
kiitd ;  but  Llic  authority  of  discoverers,  and  c^- 
jiecially  of  Rell,  and  itie  >varutng  as  to  niethod 
which  his  example  holds  out,  are  both  iDvalu- 
able  on  tbi»  occ^isioii.  t  nUo  sLibjoTJi,  in  foot* 
notes,  the  original  passages  from  ihc  works  of 
Reil,  Rolaudo,  Tiedemann,  the  WeiizelH,  and 
others,  whenc^^r  these,  with,  or  without  facts  of 
my  own,  are  the  grounds  of  any  important  coa- 
cluaion. 

Tbu  reader  will  thus  at  all  times  be  m  thc- 
eonditton  of  judgnng  for  himself;  and  when,  a 
few  years  hence,  he  look-H  back  un  what  cerebral   m 
phy»iolo^  now  is,  or  rather  on  what  it  ifi  not,  ^ 
and  eonteinplateKwliHt  it  lias  then  become,  be 
will  probably  acknowledge  the  value  of  the  mc-  fl 
thod  now  adopted,  as  well  as  tliat  it  was  hi^li 
time  to  derive  enlarged  physiological  views  from 
the  accumulated  fiuiU  o(  anatomy. 

An  to  the  factj«  originally  added  by  myself, 
iheir  rcpretteiiution  is  quoted  from  the  worics  in 
which  they  first  appeared,  chiefly  "  Archives  of 
Science"  for  April  and  July,  1809. 

These  facts  arc  shown  to  be  consistent  with 
many  partial  and  detached  observations  of  Reil, 
who  published  his  first  Papers  on  the  Cerebrum* 
in  bis  "Archivfiirdie  IMiyHioIogic"  for  1809,  and 


•  Wiih  hit  prerioiu  Pip^rt  or  the  CcrcbeUun,  llic  vWwt 
lo  wliidj  1  luy  claim  harts  iio  intGrf[<n*nce. 
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his  last  in  the  same  work  for  IBTi.  It  is  not  q 
liulc  curious  timt  iiiy  IilsI  puljlicutiuii  uii  tbe 
cerebrum,  in  the  work  just  mentioned,  ramcly 
in  July  IJMO,  and  Reils  first,  in  the  work  of 
sin:)ilar  titlCp  must  hare  taken  place  in  the  same 
month,  if  the  date  (1st  uf  July)  attached  to  the 
advertisement  in  the  first  pan  of  his  first  VO' 
lurne^  continued  to  be  that  at  wliieh  he  {lubhsli- 
ed;  and  as  his  volumes  seem  to  have  appeared 
in  h:iir  yt^arly  |>»rts,  it  in  not  tmprohnble  timt 
tlicy  wore  regularly  published  in  July  and  Dt* 
eember. 

Be  this  as  it  may^  there  is  no  iutcrfercnce  or 
anticipation  with  regard  tu  either;  for  Reils 
observations  arc  generally  partial  and  detached. 
frequently  in  direct  opposition  to  all  physiolo*- 
gical  method,  and  always  utterly  incomplete  in 
relation  to  my  ohjecls,  as  the  sequel  will  show. 

The  publications  of  the  Wcnzels,  Tiedemann. 
and  Rolando,  which  in  some  parts  so  strongly 
corroborate  my  views,  took  place  at  later  dates 
—that  of  the  first  iu  1912,  thof»e  of  the  second  in 
t816andi^'Jl.  and  those  of  the  rh}rd(thc  more 
rvccnt  ones  heru  <]tjuted)  in  \S'22,  18:24  aiui 
IttiD;  all  of  which  arc  carefully  referred  to. 
when  necessary. — The  inifierable  plagtarismK  of 
Bell  and  Ma^ndie  were  later  still. 

The  udvantji^es  to  be  derived  from  ihts  me- 
thod are.  that  a  more  complete -view  even  of  the 
anatomy   of  tlie  brain  than  any  previous  one, 
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will  be  presented  to  the  rearier, — ihat  no  vague 
iiiiputalionnofmaicciii-acycaiibemade. — (bat  the 
facts  will  be  indiKpu table,— that  the  concluaions 
will  alone  Tuiimiit  fur  itivestig^ation, — ami  that  jt 
will  not  be  ea^y  to  treat  c\'cn  tlicm  unfairly. 

On  the  anatomical  characleR^  iif  the  writers 
from  whom  I  derive  support,  andof  fiomo  who&o 
ftupporL  I  duciine,  1  may  hvre  make  a  few  ub- 
nervations. 

S(>enkiiierniig  may  be  re^rded  as  llii.*  father 
o(  OUT  more  accurate  cerebral  anatomy,  e«pe< 
cially  BK  relates  to  tlie  propurtions  of  parts. 

Rcil  has  done  more  than  any  other  writer  aft  to 
the  fibrous  iilru<:turc.-;  hut,  on  many  occastoos, 
be  grievously  ab&i]d(in&  that  method  fur  which  we 
arc  fio  inexpressibly  indebted  tolum:  aa  when 
be  dcficribcs  congeries  and  plates  of  fibres  as 
un  imiulated  organ  ^  the  medullary  capHulCf 
for  iDstanee,  or  aubetanoe  immediately  enclos- 
ing the  outer  [xirtion  oftlie  anterior  <4triated  Uxly, 
and  the  external  part  of  which  is  the  surface 
supporting  the  cuuvulutiMns  of  the  iviund.* 

The  WcDZels  have  done  most  as  to  the  pro* 
portiouff  of  parU;  but  they  give  too  little  atten- 


I 
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*  Id  quo(io£r  f^om  Rcil,  I  Iiitc  ccncnlly  fbllowcJ  Hf> 
Hs)ro's  ttantlntion,  because  tlie  origiofll  hn  oolr  of  lu^ 
foJlcn  intd  m)r  h*iidi,  uid  1  )iftv«  had  itmc  bftMily  to  rtitt  to 
il  only  f<jj  ih«  paMAKO  vrhich  moft  vtroDffly  corrobontc 
ny  i>wik  viewv,  %iul  ^f  ^hi<li  1  liAto  ihoupTit  it  rJf  bl  to  0r^ 
ft  lilcnl  tnnlstvn. 
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tion  to  internal  Mriicturc,  and  frequently  be- 
stow too  much  on  mntters  of  inferior  value. 

Tiedemann  Uadmirablcsofai' afi  hcgoes;  but 
liG  inij^lit  perhaps  liavQ  bc-slowcrd  more  atlea- 
tK>D  upon  the  development  of  minuter  partA  in 
Ibe  r«eta1  brain. 

AmoDg  recent  anatomists,  Rolando  api>ear8 
to  irc  lo  have  done  most  in  following  up  tlie 
melhod  of  KeiL  He  has  shown  us  tlic  layer 
of  the  valley  of  Sylvius  formiii|^  the  iii^laiid,  and 
its  subjacent  brown  substance,  and  llie  layer 
under  these  which  gives  origin  to  the  greater 
number  of  the  convolutions  of  the  lateral  sur- 
face, as  lioth  difttinet  from  the  layer  formed 
by  the  fibres  of  the  peduncles  placed  medially 
to  them.  He  has  also  shown  that»  on  the  in- 
temad  aiirface  of  each  hemisphere,  and  over  the 
great  commissure,  there  are,  not  one,  but  tvo 
(irderA  of  fibres  and  convolutions,  which  arc 
placed  moually  in  relation  to  that  of  the  pedun- 
cles, lie  has,  moreover,  traced  more  exten* 
aively  the  bundles  of  the  external  geniculate 
body,  the  anterior  commissure,  and  the  pcrfo- 
fatcil  plate. 

Itulando,  hovrever,  cieparls  «adly  from  tliL' 
true  method  of  tracing  the  cerebral  fibres,  when, 
after  remnving  the  layers  of  the  valley  of  Syl- 
rioB  and  of  the  vertical  eouvolutions,  and  nome  of 
the  brown  substance  of  tlie  i-rxtcrnal  portion  of 
the  anterior  striated  body,  he  dc»x:nbe£  in  the 
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lateral  aspect  of  the  tatter  a  ganglionic  appear- 
ance (la  tessilum  ii  iiu  ganglio),  in  which 
arc  ficcu  three  concentric  layers  consisting  of 
radiating  fibres;  for  even  the  sections  of  Vicq 
(i'Azyr  show  that  in  Ibis  cose  he  contemplates 
tlie  mere  cut  extreuiiUcs  of  various  layers  of 
fibrcB. 

Flourens  owed  his  momentary  reputation  to  a 
most  tnipudcnt  rohbcry,  in  which  lie  was  abetteci 
hy  the  ridiculous  vaitity  of  his  couutrymen, 
several  of  whom  have  for  years  been  strutting 
about  like  daws,  and  chattering  in  borrowed 
featlicrs, — What  a  pity  that  a  people  capable  of 
such  great  and  trlorious  things,  should  disgrace 
themselves  by  such  little  oncii* 

As  a  specimen  of  the  care  and  accuracy  of 
M.  Serres,  it  is  only  necesf^ary  to  mention  that 
he  ha»  given  from  Rolando  a  lateral  view  of  the 
iibloiig  process  in  man^  a»  that  of  a  goat! 

The  most  inlcrcKling  parts  of  Magendieand 
Dcsinuulins  book  on  the  verlebrala  are  the 
chapler»  copied  from  Holando— but  in  etuch  a 
way  that  no  tnist  can  be  put  in  them. 

To  tliese  ilie  work  of  Vicq  d'Azyr  was 
greatly  sujieriur.  It  did  not  indeed  fulfil  tJie 
purpose  of  his  patrons,  D'Alembert  and  Con- 
dorcet,  fnrwbichncitherthemannorthc  melhi^l 
were  suited.  But  its  sections  have  furnished 
many  indirationh  to  the  followers  of  better 
methods  and  it  ftirnishes  many  stilK 
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SECTION   1. 


TiEDEMANN  has  !ihowii  thai  the  parlw  williin 
ihe  slcull  whicli  arv  ihu  very  first  to  be  discover- 
ed in  the  liuman  cmbrio.  are  its  **pinal  cord, 
the  ubIoDg  proceft»,  the  cerebral  peduncleifi,  the 
aoterior  striated  bodies,  the  hemispheres,  the 
posterior  striated  bodies,  the  four  tubercles,  and 
the  ccrebcK 

Even  ill  the  >iecuiid  month,  Tiedemaim  ob- 
served all  these  parts,  but  »aw-  no  trace  of  the 
other  parts  of  the  brain,  particularly  of  the  great 
commissure,  arch,  tmnsvcrae  ring.  Sec, 

These  fundaracnlal  pans  are,  moreover,  the 
longest  to  be  louud  a-s  wc  Uc^cml  among  the 
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classes  of  animalft,  in  which  other  parts  grodu* 
alljr  disappear. 

Birds  present  two  anterior  masses  (inferior 
lobes  of  the  brain),  two  tubercles,  cercbcl,  aiul 
oblong  process.  Amphibia  also  present  tbo 
former  five.  And  these  are  the  most  constant 
in  fishes. 

These^  therefori.-,  are  the  ori^maK  fundomon- 
tal,  and  most  impcrlunt  parts  of  the  bruin. 

Nijw,  it  is  renigrkable  that,  though  Tip-de- 
roann'n  work  was  not  then  published,  these 
wtre  precisely  the  partfi  through  which  my 
di£»;eciions  of  the  brain,  unaided  by  anyhard-^ 
cning  process,  enablt^d  ine»  Iwenty-five  yean* 
Ago,  to  trace  the  general  course  of  the  nervous 
fibres. 

As  these  parts  are,  generally  speaking,  com- 
posed of  two  subntaiiecs — a  while  and  a  brown 
substaace,  1  shall  csi3ccialiy  treat  of  the  arraDgc- 
ment  of  the  fu«l,  to  which  the  second  is  evi- 
dently aubordioate. 

In  the  Preface,  I  have  quoted  the  pas* 
sagca  from  my  own  Papers  published  so  far 
back  as  July  ld09,  in  which  I  diiitiuclly  stated 
the  course  of  the  nervous  fibres  and  their  ac- 
tion, through  the  bniin  aud  cercbel,  from  the 
anterior  to  the  posterior  spinal  root^.  — ^This  I 
s^iti  quote,  in  order  that  it  may*  throughout 
the  confinnations  by  other  anatomists,  be  dis* 
tinctly  ID  the  reader's  mind. 


I 


I 


PREVIOUS  tTATEVEKT  OF  DftCTRlNE,      281 


"  The  course  ofUie  actions  in  the  other  niattor, 
Uie  medullary  (or  white],  is  precisely  the  same 
with  that  of  (he  structure  itself,  a»  1  have  de- 
scribed it.  For,  it  is  evident,  that  two  spccieft 
of  action  lake  place  tl)roiij;h  this  structure  — 
ooe  obrioufily  advancing  from  the  organs  of 
ftense  toward  the  sensonjm  commune  [brmii]» 
uml  another  returning  from  the  t^easorium  com* 
mune  to  actuate  the  muscles  and  produce  loco- 
motion. Now.  it  does  not  accord  with  the 
distiDCtnecs  of  natural  operations  to  suppofie, 
that  these  motions,  in  opposite  directions,  take 
place  through  one  and  the  same  series  of  par- 
tides.  It  is  far  more  accordant  with  ihut  dis* 
lioctnefis,  to  sup]x)fie.  that  tliey  take  place 
through  diflerent  series.  And  this  becomca 
confirmed,  when  we  observe  tliat  circuitous 
course  of  the  medullary  hbres  of  the  brain, 
which,  in  this  Paper,  I  have  described,  the 
double  cidumns  of  the  spinal  nmrroM*  [curd], 
which  have  never  hitherto  been  traced  in  con- 
nexion with  tJiat  general  course,  and  the  double 
or^ns^  as  they  are  termed,  even  of  the  ence- 
phalic nerves  [those  of  the  head],  which  I  have 
hero  pointed  out.  Nature,  thus,  presents  to  us 
the  double  means  by  which  this  double  opera- 
lion  is  effected. 

But  it  may  be  ciuestioned,  by  which  nerves, 
columns  and  cerebral  masses,  the  action  as* 
cends  to  tlic  braiu,  uiid  by  which  it  dcscendii  to 
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the  mu8cles.  Fortunately,  here  oaturo  also 
directs  ua.  Several  nerves  of  mere  acnsatioQ  M 
flhe  olfactory,  ScO  join  Uic  anterior  masses;  ~ 
hence*  tliey  must  bts  the  aM^ending  :  one  nerve 
[at  least— the  internal  oculo-muscular*]  of  mcr* 
motion  proceedfi  from  the  posterior  masses ; 
hence.  lUcy  must  be  the  descending :  forscn- 
AatioD,  <i5  uiready  said,  must  ancund  to,  and 
volition  must  de!&cend  from  the  scnsorium  com- 
mune [bi'ain], 

"Thus.  then,  it  seems  to  be  proved  that  me* 
dullary  action  commences  in  the  organs  of  sease; 
passes,  in  a  genera)  manner,  to  ibc  epinal  mar- 
row, !>y  the  aiilt^rior  fhsciculi  [biitidlex]  of  llie 
spinal  nerves*  vhich  are,  therefore*  nerves  of 
sensEition,  and  the  connexion  of  which  wiUi  the 
spinal  marrow  or  brain  must  be  termed  their 
spinal  ur  cerebral  ttnnhmiiom ;  ai^cends  through  fl 
tbc  anterior  columns  of  Ukc  spinal  marrow*  ^vhtch 
are,  iherefore,  iIs  ascending  columns;  passes 
forward  through  the  inferior  fasciculi  of  the 
medulla  oblongata  [oblong  proce^],  and  tlien 
through  the  crura  cerebri  [cerebral  peduncles]; 
extvndii  forward,  outward  and  upward,  through 
the  corpora  striata  [anterior  striated  bodic^J; 


*  The  writer  m\^^  have  «aiJ  tbc  t:i?ncr«l  ocitb-mntciiUr, 
the  QxUrnal  oculoniuuulur,  We  racial,  A«.  whkb  penc- 
trak  and  pna*  Uirougli  tlie  nitkvior  niasio*. 
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and  reaches  the  hemispheres  of  the  certbrum 
itoeir.  This  b  the  course  of  iu  ascent  to  the 
sensorium  commune. 

•'  Pfoiu  llie  po^leriorportof  the  medulla  [urhite 
matter]  of  the  hemispheres,  it  returns  by  the 
thalami  [posterior  striated  bodies],  passing 
backward,  inward,  and  downward  ;  flows  back* 
ward  in  the  fasciculi  under  the  nate»  and 
tefltes  [four  tubercle*];  backward  and  upward 
through  the  processus  cerebelli  ad  testes  or 
anterior  peduncles  of  the  cerebellum;  and  thus 
reaches^  the  medullu  of  the  cerebellum  iUelf* 

"  From  the  cerebellum  [by  its  inferior  pedun- 
clesand  the  restiform  bodies],  it desceadsihrough 
the  pofltcrior  columns  of  the  spinal  marrow^ 
which  are,  therefore,  iU  descending  columns; 
and  expands  through  the  posterior  fasciculi  of 
all  the  nerves,  which  are  therefore  the  nerves  of 
volition,  and  the  connexions  of  which  with  the 
spinal  marrow  or  brain  mu^t  be  termed  their 
ftpinal  orccrebellic  mgins.  This  is  the  courso 
of  \U  descent  from  the  senr;orium  comnumo 
toward  the  muscular  system/* 

This,  after  the  lapse  of  %ix  years,  was  repeated 
and  enforced  m  Thomson^s  "Aunais  of  Phi- 
losophy," for  July  and  AitguAt,  ISlii,  where  the 
doctrine  was  summed  up  as  follows. 

'*The  leading  heads,  then,  of  this  new  system 
of  the  intellectual  functions,  are  as  follows  : — 
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**  I*  That  the  nerves  of  »enfiacion  arise  in  tlie 
orgflus  of  seiiMT^  and  by  means  of  the  antcru 
fibrils,  terminate  ia  the  anterior  columns  of 
spuinl  marrow, 

'*2.  That  tho8c  nerves  of  it^n^ution  whicb  do 
Dot  terniioate  iu  ihe^e  columns,  [lass  directly 
tbc  cerebrum. 

"3.  That  the  anterior  rolumns  of  tlie  spioi 
marrow  tcnnioalc  al&o  in  the  anterior  part  of  tl 
cerfbrum, 

*'  4.  Thnc  thcfic  nerves  and  columns  are  sei 
fiitive  or  ascending  nerves  and  eolumni. 

"6.  That  it  ia  in  tbU  way  that  i^cnHation 
liecoines  perc(t|»tii>ii,  and  tliat  are  excitdl  in  Uiq  h 
cerebrum  the  [various]  faculties,  &c.  V 

*'  G,  That  the  cerebral  influenec  passes  tu  tbc 
corobcllum  by  means  of  ihc  corpora  striuu 
{KJKterioni  or  Uiulami  [|]o«terior  striated  lMxlie»], 
the  anterior  peduncles  of  the  cerebellum,  Sec, 
*'  7.  That  ilie  cerebellum  is  llic  organ  wlikh 
gives  impulse  to  oil  muscular  motion,  votuntary 
and  involuntary,"— It  slujuhl  have  bvtw,  to  all 
voluntary  motion.  ^1 

"  8.  That  tlie  {Kisterior  columns  of  the  wpinal 
marrow  originate  in  the  cerebellum, 

*'  9.  That  from  the  ccfcbcllum  ari&c  aUu  »eve< 
ral  nerves  of  volition. 

*'  10.  That  those  nerves  of  volition  which  da] 
not  arise  directly  from  the  cerebellum,  spring 
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from  the  posterior  coiumns  of  the  spinal  marrow 
by  means  of  the  postevtor  fibrils. 

"11.  Thatlhc^  nerves  and  columns  ere  the 
motire  or  civsceiiding  nerves  nnt]  columns. 

"  It  appeals,  then»  that  there  is  a  species  of 
circulation  id  tbc  nervous  system*  of  which  Is 
have  sketched  the  general  course,  m  curious 
and  admirable  as  llml  which  exists  in  Ihe  vascu- 
lar (the  centre  of  the  one  bein^  the  heart,  of  the 
other  the  bead);  and  that  there  is  scarcely  any 
|K>int  of  the  body  which  tliift  circle  does  not  in- 
Totvc  aj*d  rest  o«,  since,  from  almost  every  [HJint 
ascends  impression  to  the  cerebrum  by  a  nerve 
of  sensation,  the  anterior  nervous  roots,  and 
the  anterior  columns  of  the  spinal  marrow;  and 
to  each  relurns^  expr&«<ion  from  the  cerebellum 
by  the  posterior  columns,  the  posterior  nervoue 
roots,  and  tbc  ncrics  of  volition/' 

1  shali^  in  the  following:  section«,  confirm  these 
statements,  by  placing  in  the  same  [l  may  now 
call  it  systematic)  order,  the  detached,  dispersed, 
unsystematized,  and  unbiassed,  facts  of  Reil. 
Tiedemann,  Rolando,  &c. — As  these  are  mere 
facts,  free  from  all  reasoning  on  functions,  no 
stronger  support  can,  L  imagine,  be  givt^u  to  phy- 
siological doctrines. 
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tTRtrcrtrRft  ako  vvvcnoKa  or  T»t  akckkdhvo  p^nf*. 


That  sensation  must  Ix:  communicated  to  tli 
bniiii  by  nerves  in  which  the  action  isasccmlinj 
or  toward  the  brain,  is  f»o  obviotis  as  not  even 
adn^it  of  elucidation. 

That  the  anterior  bundles  of  the  spinal  ncrv< 
are   tbcir  ascending  biintllev^,  and  the  anteri' 
columns  of  the  spinal  cord  arc  \\a  oscendini 
columns,    is   proved   by   the   following   among 
other  considerations.  ^ 

1st.  Senssiliini  niTisI  [irecedc,  not  only  niotioo, 
but  perception  ai^d  intellect*  in  confonnity  with 
Ihe  truth  "nihil  m  intellectti  quod  non  prius 
in&ensu;"  and  accordingly  the  anterior  rootfto^l 
the*  spinal  ni<r\e»  join  tbt?  <intcriur  columns  of 
the  spinal  cord,  and  these  run  up  and  expand 
inlft  the  brain,  which  acquires  sujieraddcd  p^rtt^ 
and  a  general  increase  with  che  increase  of  t»cr-4 
ceptive  and   intcllectuEil  powem,   and   appears 
therefore  to  be  their  organ.  ^1 

2dly.  While  the  anterior  columns,  by  means  of 
the  pyramidal  bodies  and  cerebral  peduncles,  eco 
directly  to  the  anterior  part  of  the  hemi»|kli€reA, 
so  do  the  olfactory^  optic  and  auditory  nerve?, 
as  is  evident  from  the  inner  termination  of  the 
olfactory  and  the  first  termination  of  the  optic 
(which  ascends  from  it5  commissure)  both  join' 
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ing  anterior  patts  of  Ihe  hemispheres/  and  from 
great  injury  of  the  hcmmjihercfl  in^tanUy  de- 
stroying vUion  aud  h€aring,  wbile  it  doeij  not 
materially  ailcct  motive  power.  How^  of  all 
th««e  nerveti,  we  know  that  the  impressions 
inu£t  be  ascending,  for  they  arc  nerves  of  acn- 
fiation  alone.  If»  tlien^  ai^ceiit  aad  d^^r^eentj  or 
sensation  and  volition  he  respectively  communi- 
cated by  tW  spinal  cahimns,  the  fgrmtM-  mufit 
be  communicated  by  those  columns  of  which 
Uie  prolojigations  are  joined  by  nerves  of  sen* 
Mlion, 

Oflly.  The  development  of  organization  cor* 
responds  with  the  activity,  the  intensity  or  the 
|kernianenee  of  ruuctions.  Now,  in  the  fif tim,  all 
these  anterior  part^  (columns,  pyramids,  pedun- 
cles, and  hemispheres)  are  dev€!o[>ed  before  the 
posterior,  as  the  facts  quoted  in  the  sequel  from 
Tiedemaun^  pruve:  corrt-sjiundingly,  ascending 
action  orientation  absolutely  must  precede  de- 
scending action  or  volition.  On  Uic  contrary,  the 
posterior  parts  arc  not  developed  till  some  time 
aAerwanl;  und  it  ia  precisely  at  the  completion 
of  that  first  feeble  development  of  the  poete- 
rior  part»,  as  the  fsictsquutcd  in  the  T^eqoel  frum 
TicdemanD  also  prove,  that  the  first  motions  of 


*  S«  abo  do  otlict  lormmatictin  of  ilicte  ii«rve>.  an  i»ilt 
be  diovn  in  Uio  »e<|ad. 
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the  fcetus  are  felt- — It  is  scarcely  jiosMble 
liavc  a  more  decisive   proof  that  the  anterior 
nenes,  cotamns,  and  tlieir   iirolongations   i>p-*H 
ward,  are  those  of  sensation.  S 

4tli]y.  The  anterior  nerves  and  coluniiis  are 
the  least  liable  to  pEiia  ;  and  it  appears  to  be  a 
law  of  the  ayslem,  that  all  part^  of  ^pecifig^ 
sensation  arc  uuiiusccptiblc  of  pain,  as  is  the 
case  with  the  olfactory,  optic  and  auditory 
nerves  —  nay  with  the  centre  of  all  scnsattooA 
the  hemispheres  and  great  coEnmi^tsure  of  the 
brain.*  Hence  again  the  anterior  nerves  and 
columns  must  be  tho^  ofAensalion;  and  if 
they  be  in  a  slight  degree  affected  bv  nai^  in 
any  cbac,  as  Magcndic  and  others  assert,  it  u 
probably  owing  to  Uie  minuter  nerves  of  then 
vessels.  See. 

Sihly.  In  living  animals,  in  whom  km 
can  bo  excited,  it  is  by  impression  on  the  itl 
tenor  nerves  and  columns  alone,  that  sensatioi 
can  be  propagated  either  upward  to  excite  iht 
production  of  voluntary  action,  or  through  tl 
spinal  cord  to  produce  involimlary  action.    Thi 
these   artificial  impressions  are  really  propS' 
gated  upward  through  ascending  and  sensitive 
nerves  and  columns,  and  that  the  consequent 
impulse  to  motion  is  then  propigateil  di 


■  An  Amplo  tipMuro  of  ihn  tmUi  atty  bt  found  u 
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won)  from  the  ccrcbcl.  or  that  it  otherwise 
[ta»»L's(  tlirougb  the  ganglia  or  commissures  of 
the  spinal  cord,  ia  rendered  evident  by  the  fiict. 
that,  in  all  the  higher  unimali^,  (lie  connexion 
of  the  irritated  nerve  with  the  spinal  cord  is 
tndispen^ble  to  the  motion  of  the  muiicleH.* 
Thus  motion  is  excited  by  these  nen*es  and 
columns,  because  (hey  are  ibo»>e  of  sensation. 

Thi8  doctrine,  as  we  proceed,  will  receive 
many  verifications,  boib  from  coiinected  view» 
and  from  the  labours  of  otlicrs. 

Beginning,  then,  with  the  lower  nerves  or 
tbofte  which  join  the  spinal  cord,  1  have  already 
shov^n  that  the  two  great  branches  of  each, 
which  f(U)>ply  the  vanouH  parts  of  the  body  and 
limbs,  are  formed  by  about  half  the  Hbres  of 
each  corresponding  root  crossing  between  the 
6bres  of  the  other  root  toward  ilie  opposite 
branch,  while  the  other  half  of  each  root  runs 
onward  in  the  branch  of  the  »ame  side;  a  rather 
greater  number  of  fibriU,  however,  passing  from 
the  posterior  root  to  the  anterior  branch  than 
from  the  anterior  root  to  the  posterior  branch. 

The  anterior  roots  of  the  apinal   nervefi  are 


*  Hicra  It  littl«  rcK-mblanrc  bt^livrvn  tliM  irMc  and  thai 
in  vluch,  In  a  ilebuJieil  limb,  involuitUry  ar  autotiitttlc 
aclliMi  V*  cicited  by  foictn^  \hc  uertuuEi  ^lobuTea  inlo 
mtticJabj  nuw  orpia^liing  kucccmiw  [>ijrtionb  nfn  nrri'^. 
alwty*  adTftncing  from  llic  portion  ln«  pinrJied  nearer  lo 
the  i«u«1ea  excited. 
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distinguished  from  the  posterior  ones  by  being 
finer  and  more  numerous;  and  this  has  been 
the  subject  of  much  obserration  and  conjecture. 
The  truth,  however,  which  will  be  established 
here,  that  the  anterior  roots,  belonging  to  sen- 
sation, ascend  from  innumerable  points  of  the 
skin,  while  the  posterior,  belonging  to  volition, 
descend  to  a  comparatively  small  number  of 
muscles  in  which  they  are  scantily  distributed, 
explains  this  difference  between  them. 

1q  the  anterior  columns  of  the  spinal  cord, 
then,  terminate  the  anterior  roots  of  all  the 
spinal  nerves. 

If  now,  the  sides  of  the  anterior  median 
furrow  of  the  spinal  cord  be  separated,  we  ob- 
serve a  cribriform  surface  which  seems  to  con- 
sist of  transverse  fibres,  which  are  probably  the 
commissures  of  these  anterior  roots. 

The  anterior  columns  themselves  passing 
through  the  oblong  process,  cerebral  peduncles, 
and  anterior  striated  bodies,  terminate  in  the 
hemispheres  of  the  brain,  as  will  now  be 
shown. 

The  two  pyramidal  bodies,  forming  the  an- 
terior bundles  of  the  oblong  process,  and  being 
the  continuation  of  the  anterior  columns  of  the 
spinal  cord,  present,  until  the  third  month,  as 
Tiedemann  informs  us,  a  broad  and  plane  sur- 
&ce,  as  in  fishes,  reptiles  and  birds,  because 
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the  pyramidal  eminences  arc  not  yd  dcveIo(»ed 
on  their  ^surface. 

In  the  fourth  month,  some  of  their  fibres  cross 
before  forming  ihe  pyntmidal  bodies;  and  in 
doing  $0,  Tiedemann  Bayff»  he  observed  fibres 
which  proceed  from  behind  forwards,  some  fjom 
the  right  bundle  to  the  left  pyramid,  others 
fmm  the  \efi  buiKlle  to  the  rii^lit  pyramid. 

Mr.  Mayo  has  shown,  in  bis  plates,  that  the 
fibres  which  both  Tiedemann  and  Rolando  de- 
seribe  as  coming  to  the  pyramids  from  within 
orccntnUly^  are  thtjse  which  form,  by  iieciprocal 
crossing,  the  inner  sidesoftiie  pyramids  or  those 
next  iht?  m^.<ti;d  line. 

To  the  same  writer,  we  are  indebted  for  obser- 
vations which,  while  they  mhow  the  uninterrupt- 
ed and  direct  course  of  the  other  bundlea  of  Uic 
oblong  process  and  :«pinal  irord,  expluiEi  more  mi- 
nutely the  disposition  of  the  fibres  composing;  the 
pymmiditi.  "  The  superficies  of  the  medulla,"  lie 
rays*  "when  hardened,  is  found  to  tear  into  longi- 
tudinal filaments,  in  thu  same  manner  bb  the 
spinal  marrow.  At  the  back  part,  these  run  un- 
interruptedly into  the  IcngUtidiiutI  f^ifciculi  of 
the  chord;  60  likewi.se  laterally;  but  not  so  at 
the  fore  part.  The  longitudinal  fasciujli,  of 
which  tbe  anterior  pyramids  arc  formed,  when 
they  appmacb  tht;  spinal  chord,  spread  in  three 
directions;    the  exterior  filamentf>  bend  round 

ti2 
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towards  the  back  part  of  the  medulla  oblongata; 
the  middle  filaments  descend  straight,  so  as  to 
be  continuous  with  the  anterior  filaments  of  the 
spinal  chord ;  but  the  inner  portion  of  the  anterior 
pyramid,  constituting  by  far  the  larger  part, 
throws  itself  in  three  or  four  broad  bands 
obliquely  across  the  median  furrow,  to  the  oppo- 
site half  of  the  chord,  decussating  the  corres- 
ponding series  of  fasciculi^  and  becoming  conti- 
nuous thus  with  the  centre  of  the  opposite  half 
of  the  spinal  marrow.  As  I  have  found  this 
disposition  of  parts,  not  merely  in  man,  but  in 
the  ox,  the  horse,  the  ass,  the  monkey,  the  dc^, 
the  kangaroo,  the  porpesse,  I  entertain  no  doubt 
that  it  exists  in  all  mammalia." 

As  to  the  exterior  filaments  which  Mr,  Mayo 
describes  as  bending  round  toward  the  back 
part  of  the  oblong  process,  I  have  some  doubt  of 
their  belonging  to  the  pyramids,  as  they  are 
nearly  in  the  situation  of  the  broad  and  thin 
sheet  of  white  fibres  which  I  described  in  1809 — 
as  being  first  seen  immediately  below  the  grey 
band  of  the  auditory  nerve,  and  appearing  to 
emerge  from  under  it, — as  passing  in  a  curved 
direction  downward  and  backward,  embracing, 
at  this  part,  the  oblong  process,  just  as  the  ring 
does  above,  and  terminating  by  the  sides  of  the 
longitudinal  bundles  between  the  anterior  pyrar 
midsand  the  olivary  bodies, — as  not  running  in 
contact  with  the  cerebellic  ring,  or  the  narrower 
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barul  under  it,^and  op  *Lecming  to  form  onKins 
of  the  gloBso- pharyngeal,  and  pneumo-gaslric 
nerves.  This  broad  and  lliin  bund  Rolando 
descrjbfd  twenty  years  afUrrwurd»»  namely,  m 
132S,  uoder  tbc  nainc  ofurcirorm  filaments. 

Od  the  flflh  munth,  Tie-deinjinn  t^ys  the 
pyramids  be^in  to  form  a  projection  en  the  outer 
side;  and  in  the  Kcventh.  form  very  diT^tinct 
eminences ;  eaeh  being  three  line^  Jong  and  one 
broad;  and  Ihe  pyramidal  bundles  having 
crossed  before  forming  these  eminences. 

Of  Oicir  further  progress,  Rell  states  that  (he 
pynunidH  appear  to  consist  of  parallel  white 
btindle?*  wlilc^h  form  two  fibruns  cytitiilers  ;  tlial, 
in  their  ascent^  they  make  a  distinct  channel  in 
Ihe  olivary  bodies,  and  are  internally  in  mutual 
contact ;  that  they  contract  just  before  they 
trnl^rr  llic;  traniiverse  rln&j;  that,  towards  tlicj 
poftlerior  margin  of  tbe  transverse  ring-,  tliey 
lepQiBte  from  each  other  and  from  the  ailjoining 
bodies,  and  plunge,  as  separate  cylinders,  into 
that  substance ;  that  in  it,  their  fibres  are  ngain 
spread  out,  and  form  several  layers,  interwoven, 
at  ri^ht  aii^IcK,  wilh  the  transverse  fibres  de- 
rived from  the  cerebel  [this  Ticdemann  observed 
in  the  eighth  mcnth,  and  he  accordingly  sayx 
their  longitudinal  fibres  crossed  and  matutdly 
united,  in  many  points,  wilh  ihu  iransverst*  fibres 
of  the  ring];  that  all  their  bundles,  however, 
do  tiot  up|H^ur  u>  pass  ihrinigh  llitr  ring,  iis  mnne 
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ancead  behind  it,  and  joio  with  those  of  the 
fillet;  that,  from  their  entrance  into  the  ring 
upwards,  they  are  continually  enlarging  and 
diverging,  but  to  a  more  remarkable  degree  after 
they  emerge  from  that  body ;  and  that  beyond 
the  ring,  the  white  bundles  derived  from  the 
pyramids  continue  to  ascend,  forming  the  ante- 
rior and  inferior  surface  of  the  peduncleSr  exter- 
nal to  which  are  seen  the  fillet  and  the  geniculate 
bodies  on  either  side. 

The  view  given  of  the  course  of  the  ascending 
bundles,  in  the  last  paragraph,  is  so  far  quite 
connected ;  but  it  must  now  be  broken  by  some 
associated  circumstances,  which  must  be  under- 
stood before  we  proceed  in  tracing  the  remain- 
der of  the  course  of  these  bundles. 

I  would  first,  then,  notice  here,  parts  not 
merely  connected,  but,  at  this  point,  continuous 
with  the  system  now  described*  These  are 
the  geniculate  bodies  or  corpora  geniculata. 

The  geniculate  bodies  are  two  in  number  cm 
each  side,  namely  an  external  and  an  internal^ 
are  in  fonn  globular,  in  colour  grey  behind  and 
white  before,  and  expand  themselves  over  the 
cerebral  peduncles,  especially  along  their  outer 
margin. 

Of  the  external,  Rolando  says  that,  with  one 
bundle  of  fibres,  it  extends  under  the  optic 
track  to  the  optic  commissure  [physiologically 
considered,  he  should  have  said  —  receives  a 


bundle  from  tlie  oplic  commif^fiure,  for  tins  is 
evidently  one  termination  of  the  optic  nerve], 
and  with  another  pas^8  between  tlic  optic 
imck  and  the  peduncle^f  According  to  the  ditLMj* 
tioD  of  iheir  fibres,*  [the  latter  being  evidenliy 
the  cotitbuation  of  the  optic  nerve  from  thU 
ki>eed  or  goiiculatc  body  to  the  hemispheres]. 
Of  tl>e  latter,  he  accordingly  j^ay-^  elsewhere, 
thftt  from  this  tubercle  there  arisen  a  bundle  of 
fibres,  which  passing  under  the  oplic  track, 
bends  over  tt  like  the  Sbrcs  of  the  peduncles, 
and  extends  with  them  tu  tlic  po^^terior  and  in- 
ferior region  of  the  hemiftpheres<t 

As  to  the  Internal  ^ntculate  hotly,  there  are 
reasons,  which  will  be  afterwards  assigned,  for 
stijtposiiig  that  it  similarly  receives  a  bundle 
fipom  the  olfactory  nerve;  and  after  a  similar 
bend,  it  sends  its  continuation  to  jnin  the  ptt- 
duncles.  Reil  accordingly  says,  ilial  the  se- 
cond Uyer  of  ttic  posl(.'rior  ^trmled  body  is  a 
production  of  the    internal   geniculate    body, 

*  QiirMo  lubcTrolo  con  uu  fav^io  di  dhn  li  aU-uda  $nlio 
U  fucia  titlKA  bTho  air  arcA  iinndfatn,  c  con  im  nliro  ]Uiua 
Ira  la  1^4cU  ouici  od  i  prdoiicoli  iccjondo  la  ilireiic»ii« 
ilvlte  snc  fibre, — DtlU  Strutlura  dt^h  Ev%%^ftti  Vert6rait, 
p.  43. 

t  3'  iBftalcHrA  un  fbicio  di  libr«,  cbe  puvutdo  xilto 
U  ClKm  ottifa  su  {pir^ta  m  pie^avn  come  Ic  libre  dt'i  dciti 
[irdonc^li.  td  i(i«i«inc  ta  cilcadcrcLHo  pet  lii  iG|;ione  ptn* 
urUfit  od  i^ifcriorc  dcgli  craiftfofi-— i*«i.  |>.  '^'Z, 
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which  expands  either  way,  seems  to  adhere 
with  its  outer  part  upon  the  outer  margin  of  the 
cerebral  peduDcIe,  like  a  band  aurrounds  it  in 
the  outer  portion  of  the  anterior  striated  body, 
and,  radiating  forwards,  goes  towards  the  fibrous 
cone,* 

Such  are  the  parts  which,  at  this  point,  are 
not  merely  connected,  but  continuous  toward 
the  hemispheres,  with  the  system  now  de- 
scribed.—  We  next  consider  those  which  are 
connected,  but  not  continuous,  with  it,  and 
which  lie,  not  laterally  like  these,  but  above  or 
within  it. 

"  The  ig^per  surface  qfthepedurtcks,"  Reil  ob- 
serves, "is  immediately  covered  by  black  sub- 
stance, which  is  interposed  between  it  and  the 
bundles  above  it  (die  haube).  [The  cerebral 
peduncles,  properly  so  called,  are  those  bun- 
dles only  which  pass  before  or  below  the  black 
substance.]  Over  it  and  further  forward,"  he 
says,  "  it  is  covered  by  the  four  tubercles  and 
by  the  posterior  striated  bodies^  and  finally  its  an- 

*  Die  Eweyle  Lage  ist  eine  Production  des  innenten 
corporifl  geaiculali  welche  aich  zu  beiden  Seiten  aiubreitet, 
zdU  leiaem  aus»erei]  TLeiie  aich  uber  den  ausieren  Rand 
d€«  Hlrnschenkela  wcg£U»chUgen  scheint,  und  wje  ein 
Band  denselben  in  der  Kapsel  dei  grouen  Hlm^Dglimna 
umfasstf  vorwarU  sttahU  und  gcgen  den  Stabkranz  g«hL — 
Arckiv/urdie  Physioiogie,  Neunter  SaTid,  p.  154. 
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terhr  part  above  atid  bchw  w  enclosed  by  tke 
infter  and  outer  portions  of  the  enteriar  striattd 
bodhir* 

Thfx  statement,  I  deem  of  the  greatest  im- 
portance; and  I  have  put  in  italics  the  cxprcs- 
siDiift  wliicli  nio&t  strongly  support  llie  view  I 
have  taken  od  to  the  more  iulimatc  relation 
wliicli  tli«  asceodiiig  bundles  have  to  the  an- 
terior, than  to  the  posterior  striated  bodies  — a 
point  Mvtiich,  il  w^ill  subsequently  be  seeu,  Rc^il 
himself  did  not  perfectly  understand,  bccau&o 
he  altogrther  overlooked  funetion. 

So  far,  however,  as  this  cxccllcat  anatomist 
goe^,  I  (juifte  hirn,  u.'s  well  as  TjL'deinann,  bu- 
caufje  a  combination  of  the  very  highest  autho- 
rities treating  only  of  factn  in  structure,  is  esseti* 
tial  to  perfect  confidcnco  as  to  the  eolidity  of 
ihu  basis  on  which  reT^t  the  physiologictU  doc- 
Irines  of  this  work.  Reference  to  the  Pre- 
face, however,  nr  to  a  previous  extract  in 
this  sectioap  will  show  that  1  briefly  but  most 


*  S«Ia«  ctbcfc  FLachc  wii<]  unmiticlbar  von  dcr  ichwar- 
ien  Subfitan^  bcdfckit  die  jfwiacbcn  tbm  uiid  iMSJJiiif  Haul>« 
li«^  ucd  die  Wunclii  dc»  drittcn  Ncncnpftart  nulzunch- 
in«n  »cb«inl.  UAtwr  dit^tfllMr  und  cuehf  vOTWirU,  Lrfidtfcb«n 
iba  <li«  Vt^rhilgtl  uiid  die  SoKhUgdl,  und  km  tutkiton  iit 
MiA  TOtdcfcr  Tb«il  uaua  und  ob«n,  tijcht  lilli^Mi  von  dcr 
ianetcn  und  nuMcren  Poriioti  det  grouen  Hiiiigajigliuni« 
iiEDfiii^,  4c. — ibid.  p.  Wl. 
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clearly,  traced   both  structure   and  fuDctions 
five-and-twenty  years  ago. 

*'  If,"  says  Reil,  previously  and  more  id  de- 
tail,  "  a  transverse  section  be  made  of  the  pe- 
duncle before  the  transverse  ring,  we  find  in 
the  section  that  the  basis  has  a  foliated  struc- 
ture, and  that  the  bundles  above  it  (die  haube) 
have  a  less  distinct  organization,  and  in  them 
we  designate  a  circular  field,  which  lies  imme- 
diately over  the  basis.  The  basis  is  properly 
alone  the  cerebral  peduncle;  the  bundles  above 
are  a  foreign  or^fanization.  It,  like  a  half-moon^ 
surrounds  these  bundles,  &c.  Upon  the  basis 
rest  the  other  bundles^  namely  all  the  parts  si- 
tuated at  the  3oor  of  the  fourth  ventricle  be- 
tween the  lateral  peduncles  of  the  cerebel,  also 
the  black  substance,  the  tubercles,  the  posterior 
striated  body^  and,  lastly,  the  inner  portion  of 
the  anterior  striated  body.*'* — This  is  a  valu- 
able view  of  the  relations  of  these  parts. 

*  Schneidct  man  die  HirnftcheDkel  vor  der  Brticke 
durch,  so  findct  man  iin  Durchschnitt  einea  bleitterigten  Ban 
der  Grundfiachc,  aber  die  Haube  hat  weniger  Organisation, 
und  in  ilir  zeichnet  sich  ein  kreJaformig^e^  Feld  aus,  welchei 
unmittelbar  iiber  der  GrundRache  liegt.  Die  Grundflache 
istei^ntlich  nur  der  Hlmschenkel,  die  Hanbe  cine  freiDde 
Organisation.  Er  um^cbt  halbmondformig  die  Haube,  &c. 
. . .  Auf  der  Grundflache  ruht  die  Haube  nemlich  a]le  Theile, 
die  im  Grunde  der  vierten  Hirnhdhle  zuischen  beiden 
seitlichen  Schenkeln  dcs  kleinen  Gchirns  liegen,  ferner  die 
Khwarze    Substanz,    die    Vicrbiigel,    die    Sehhiigel    und 
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Here  the  &ame  iinport;int  point — the  more 
intitrnttc  relation  which  the  asccndiog  bundles 
have  to  the  anterior,  than  to  the  potiteriur 
8triuted  bodies,  in  again  indicated  ;  and  it  is 
surprising  that,  aAcr  this,  Reil  should  have 
fallen  into  raguc  and  inaccurate  expreaAions 
ftft|iecting  the  relations  of  these  bodies. 

Exactly  twenty  ycai-s  after  njy  publication , 
Kolaudo  observed  tliat  "  the  tv/iite  tdmina  ofthn 
pcduncki  above  the  ring  passes  before  the  layer 
ofblack  subf^tance  which  divides  it  from  the  other 
anterior  bundles  of  the  spinal  cord  ;  that  ahm^e 
thatr  it  is  again  in  contact  with  these  bundles  for 
some  lines ;  that  thence  it  ptuMJt  by  the  tide  <^ 
ihepoUerior  striated  bodies  and  cf  the  fibres  whkh 
tome  /r<mi  thai ;  and  thai  leaving  these  where 
they  bend  to  the  region  of  the  great  eommisstirer 
it  is  in  contact  with  white  fibres  which  come 
from  tlie  raphe,  with  which  it  foni^s  the  con- 
volution.i  of  the  internal  iiiurgiii  of  the  hemi- 
sphere/'*  —  Thus  wa«  thig  important   point 

AuktM  dw  ahttt  ToitioD  dea  groflMn  Hinae^ogltunia,  die 
tinUr  dun  Nunca  dc*  jfciUciftcn  Korpcrs  bckacnt  isti  — 
Ar^htv  fir  dtf  Phfshhgic,  ^euntcr  Hand,  p-  150. 

*  La  lomiDA  midoUorc  d«i  p«i1oncoli  a|>pona  floflita 
cLaIU  prolulMttnu  i>UM  inaatiii  alio  attaio  di  •otl>ai& 
n«ta«ini,  ch«  U  diirjda  dfti  cord^  ftittariori  d«i  mjdollo 
i|iifii1r.  Al  rli  topra  4i  c]Uf«ia  m  trovs  ntiov&in«nio  ft  eon- 
taiio  p«r  alcunc  Xin^a  ooi  ccrdoni  tuddeili;  quindi  paB>4 
■  Iaio  dai  ttlipii  cittci,  «  dcUtt  Abro,  cli«  ne  Mftono. 
Ijiciando  <|U»[e  ovv  bi  piegaiio  |vr  pajtnre  nliii  rtgiou»  del 
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of  Structure   clisUrKtly  ackoowledged  by  Ro- 

The  same  writer  shows  that  the  anterior 
fibres  from  the  peduncles  bend  upon  the  an- 
terior commissure,  and  lieem  to  unite  with 
its  olfactory  bundle,  wheocc  they  go  to  form 
the  orbicular  convolutions  which  occupy  the 
middle  of  the  frontal  region;  that  the  middle 
fibres  uf  the  peduncles^  having  passed  the  ex- 
ternal striated  body,  a;sGcnd  to  Uie  vertex,  and 
terminate  in  the  convolutions  at  the  superior 
margins  of  the  hemispheres  ;  and  that  poste-* 
riorly  the  tibrc!>  of  the  peduncles  bend  strongty 
around  the  optic  tracks,  together  with  the  fibres 
of  the  external  geniculate  body,  and  thui;  pass 
to  the  occipital  lobe  and  temporal  lobes,  aitd 
lose  thenn&elves  in  the  postt^rior  and  inferior  con- 
volutions of  those  regions, 

Ticdemann  had  previously  staled  that,  lo- 
wanl  tJie  end  of  the  third  month,  the  peduncle 
commences  along  it^  external  border  (that  of 
the  striated  body)  to  ex|>and  into  the  bemta- 
phere,  which,  reflected  inwards  over  thb  pro* 
tuberancc,  forms  thus  the  lateral  ventricle,  com- 
prised beiweeiL  its  summit  »nd  the  internal  sur- 
face  of  tlie  hemisphere  ^  that  in  the  course  of 


corpd  caJlo«o»  v  uotb  a  coDtotto  colic  ftbrc  midolUri* 
cho  TcnfiOD^  <lal   nphci  cciU«  qu^li  forma  l  procv«4i   «»- 

tura  dt^h  Emiifirt  Ctrt^reiU,  p.  il. 


or   ASCEND!  !<ia    FARIV, 

the  folio vring  months,  the  anterior  striated  bo- 
dies winding  round  the  peduncles  at  Iho  point 
whoru  thf^ir  fibres  radicle  in  lll«^  hcrni^^iiherett, 
gradually  augment,  and  increase  in  the  same 
proportion  ha  thexe  latter  acquire  rhirkness  and 
3  greater  development;  nnd  that  their  anterior 
porlitm,  the  broader,  dips  intu  the;  anterior 
horn  ofthe  lateral  ventricle;  and  the  |K)Rterior, 
the  narrower,  plunger  into  the  deM^ending  horn 
ofthe  same  cavity. 

I  do  not  adduce  Reirs  authority  upon  this 
poiiU,  because  hcspeak^^  gcnerEilly  of  the  fibrous 
cone,  in  which  he  indiisciiniinalingly  involves 
both  ihe  anterior  and  the  posterior  striated  body. 
The  matter,  however,  is  already  sufficiently 
clear. 

The  anlcrior  and  mldLlle  parts  alone,  Rcil 
•aya^ofthc  fibrous  eonc  are  eucluscd  between 
the  two  piJitinnH  of  (h<^  jiiili*rlijr  Ntri^lal  hiHly. 
AtmJ  again— the  striated  body  consists  of  two 
parts,  one  external,  the  other  internal  to  the 
substance  derived  from  the  peduncle. 

Rolunilo  is  of  opinion  lli^t  Hie  Hiiterior  ]*;lria(ed 
body  should  be  divided  into  internal  arid  ex- 
ternal, becaiise  these  are  separated  [excepl  an- 
teriorly^ by  the  fibres  of  the  peduncles  and  of 
the  ]iosterior  Htriated  boclic'i^,  ajid  becjiuvc  their 
texture  tsdiffcrent^ 

The  internal  portion  of  the  striated  body,  of 
pyriforni  shape,  is  certainly,  as  he  observes, 
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composed  of  a  single  and  homc^neous  brown 
aubfitance,  and  it  seldom  or  ever  penetrates  to 
the  fibres  of  the  peduncles  which  run  externally; 
white  the  external  portion  ia  in  some  respects 
different. 

The  carity  containing  the  external  portion  of 
the  striated  body,  lies  also  somewhat  lower  than 
the  internal  portion,  presents  the  fibres  of  the 
peduncles  above  and  the  optic  tracks  below, 
and  is  covered  externally  by  the  hamular  bun- 
dles and  the  white  expansion  of  the  vertical  cod- 
volutioDS. 

It  is  this  which  Reil  improperly  describes  as 
the  capsule  of  the  outer  portion  of  the  anterior 
striated  body,  having  three  surfaces — an  outer 
wall,  an  inner  wall,  and  a  floor.  As  in  doingso, 
however,  he  indicates  some  important  rela- 
lations  of  parts,  we  may  briefly  follow  him  in 
this  view. 

Reil  considers  the  floor  of  the  capsule  as  con- 
sisting of  the  medulla  incognita,  of  the  perforated 
plate,  and  of  the  bases  of  the  convolutions  which 
are  in  contact  with  the  root  of  the  olfactory 
nerve,  and  as  extending  inwards  toward  the  apex 
of  the  anterior  fold  of  the  superior  commissure, 
backwaMs  toward  the  posterior  mai^n  of  the 
cerebral  peduncle,  and  outward  to  the  hamular 
bundles.  The  outer  wall  of  the  capsule,  he  con- 
siders as  composed  of  the  hamular  bundles;  the 
inner  wall,  as  composed  of  the  outer  surface  of 
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the  fibrous  cone;  and  these  two.  a^^  meeting  at  an 
acute  angle  at  ihc  upper  mnrgin  of  the  outer 
part  of  the  striated  boc]y,  decussating  each 
other  and  being  there  interwoven. 

Every  where,  says  Rcil,  but  at  its  fore  pan, 
the  exteniiil  portion  i^  shut  in  by  iis  ^'aIIs.  An- 
teriorly it  U  perforated  by  the  anterior  eommis- 
sure;  gWes  .stip|)ort  to  the  o|>tic  commi^Aiirc; 
iscontinuouswitli  the  iiifundibulLim;  and,  bcin^ 
prolonged,  aorrounds  the  anterior  pillarit  of  the 
sLrch  and  the  piriform  eminences;  overlays  the 
walls  of  the  third  ventricle;  and  in»ite.s  the  pos- 
terior  striated  bodief^,  under  the  form  of  the 
soft  commissure. 

He  add«  that  when  Layer  after  layer  is  rais* 
ed  from  the  outer  wall  of  the  capsule,  an  a[i' 
pcaroncc  is  met  with  as  if  fibres  radiated  from 
the  up|>er  ruurgin  of  the  grey  mattt.T;  and  that 
white  tibreB  arise  from  the  whole  of  the  gvay 
substance,  the  direction  of  which  ia  towards  its 
upper  margin,  where  they  plunge  into  the  sub- 
stance of  the  inner  and  outer  walls  of  the  cap- 
fltilc. 

And  Rolando  observer  that  the  ascemling 
fibres  of  this  which  he  terms  the  external  8triitcd 
body  art  intimulely  connected  with  the  ante* 
rior  commissure,  the  Immular  bundles  or  olfac* 
lory  arch  a^  he  lerm»  it,  the  optic  track,  the 
fibres  of  the  peduncle.'*,  and  the  external  root  of 
the  olfactory   nerve. — The  central   nucleuK  or 
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lower  fibres  are  continuous  with  ilii'  pcrioratwl 
plute. 

The  anterior  t^lriated  boiiieB,  it  may  he  oh* 
Bcrved,  cxit^t  in  the  brain  of  mumniifcroiis  ani- 
msls;  and  their  development  is  pvoporticHied 
to  (hat  or  the  hcmispticrcfl* 

Ticdemaun  says,  that  the  fibres  which  radiate 
in  the  hemispheres  [for  vrc  hnvc  now  traced 
Ibem  m  far,  pointed  out  their  real  connexions, 
and  disembarrassed  them  of  those  wrQng:ly  im* 
puted  to  them]  prucued,  ail  from  fourteen  to  fif- 
teen weeks,  laterally,  forward,  and  backward, 
hut  all  from  below  upward,  <md  »re  lt»en  re- 
flected inward  to  form  the  roof  of  the  lateral 
ventricles;— that,  in  the  sixth  month,  tlie  ex* 
pension  of  the  fibres  of  each  peduncle  in  the 
henmpheres  becomes  very  distinct;  that,  ra- 
diating in  the  hemispheres,  they  proceed  first 
upward,  then,  bending  inward,  form  the  roof 
of  the  lateral  venlriclcs,  and  the  superior  sur- 
lace  of  the  hen^ispheres;  that,  dcsaMiding  after- 
ward along  the  internal  surface  or  commutual 
region  of  these  latter,  the  anterior  and  middle, 
uniting  with  tho^e  of  the  opposite  hemi^pbere^ 
give  origin  to  the  superior  commissure;  while 
the  posterior  arc  confounded  with  the  posterior 
pillar  of  the  arch,  and  form  the  hypocampus  or 
greater  bend;— that,  in  the  eightii  month,  thin 
radiation  becomes  very  evident  on  removing',  at 
the  con^mencemenl  of  tlie  transverse  fissure  be- 
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ivfeeM  the  anterior  aiid  middle  lobes,  tbe  ex- 
tenor  layer  ofucfibrous  gubslance,  and  fjcrapmg 
tins  Hub^ancc  upwards  with  the  flat  hartdlc  of 
tk  scalpel,  when  the  fibres  which  rise  from  tbe 
6sflure  ofSylviiLs,  Ijendmg  inwards  over  the  la- 
teral ventricle,  cover  this  cavity  like  an  arch, 
and,  uniling  tiflLTwanl*  In  ihase  of  the  oppa*<ite 
side,  form  the  superior  commissure. 

Having  thitA  followed  the  trourse  of  the  as^ 
cending  fibres,  1  cannot  conclude  belter  than  in 
the  words  of  llcil.  who  says — "  The  whole  ra* 
di&1ion»  from  the  beginning  of  the  pyramids  to 
Uic  end  of  the  fibrous  cone  in  the  remotest  con- 
Tolutions  is  one  undivided  aad  dependent  8y»- 
lem."* — Reil  erred  only  in  including,  m  this 
organ,  the  posterior  striated  bodies,  which  main- 
laiDcd  an  tnextrioable  confusian  m  to  iu  func- 
tions and  ibose  d'thc  brain  in  general  When 
we  Ire^tof  the  pnAlerior  ^irinted  bodies,  all  ihiM 
will  be  still  more  clearly  seen, 

It  is  obvious,  therefore,  that,  in  1800,  I  did 
not  err  in  saying  thai  "tlio  medullary  [white] 
mailer  may  I>e  trac(?d  ;is  eontiiuied  from  the 
poftiofift  of  many  nerves  which  join  the  two  an- 
erior  coluinnfl  of  the  npina)  niarniw  [cord],  up- 
ward through  these  coltimus  to  the  inferior  fas* 


"  Di»  ptntt  RudhitEon  von  fietn  UrtprantC  ^«r  Pvrftmi- 

IlimtApprn  iti   Eiii4,  vm   iing«iheillet  iinrl   tusnrnnrL^Tihao 
|:v»ilv«  SytrciD^ — /-tA-  cii.  p.  147, 
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ciculi  [bundles]  of  the  medulla  oblongata  [ob- 
long process],  forward  through  the  crura  cerebri 
[peduncles],  aud  forward,  outward  [backward] 
and  upward  through  the  corpora  striata  la^tcrhr 
striated  itodics]  and  the  hemispheres  of  tbece* 
rcbnim." 

It  is  here  not  a  little  curious,  as  already  men- 
tioned, lo  observe,  that  the  successive  groi^-th  of 
these  original,  fundamental  and  most  impurtaot 
parts,  conforniA  with  the  course  of  action  here 
pointed  out. 

Tiedcmatm  states,  that,  at sercn weeks*  "'the 
(wsteriur  surface  of  the  spinal  curd  is  open,  and 
also  the  superior  Mirlace  of  the  brain^  through 
the  whole  extent  of  which,  the  canal  of  the  for- 
mer is  extended.** 

Even  when  these  parl)«  begin  t^  cIo«e»  the 
mode  in  which  this  is  done  and  the  relative 
thickness  of  parU  of  tlie  walls  of  the  cavitie» 
thus  completed,  still  3how  the  prior  formatkm 
of  the  anterior  partfi. 

Uf  the  mafis  which  ultimately  becomes  the 
four  tubercles,  Ttedemann  says,  that,  in  the 
fourth  month,  "its  membmnoiift  walls  re«t  on 
the  cerebral  peduncles,  from  which  they  receive 
some  fibres  which  are  reflected  upward  and  in- 


*  Die  btnt^w  Fliicbe  d««  RH«k«finBrk«b  *o  vi«  di« 
obsfi  dift  HJtnn  tit  oflfii,  und  unTtikfDntKU-  wifi  tkh  d«t 
Rl.cVeaiDCirki-KnTjnl    ubrr    tlir    ^nn  aherc   Fkiicli*    d«« 

p.  14. 
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ward  toward  each  other,  so  th;it  they  unite :  the 
thickness  of  these  walls  was  one  line  and  a 
quarter  at  the  inferior  part  or  acar  their  com* 
mencemcnt,  but  on  the  cotilrary,  scarcely  one* 
third  of  a  lino  at  the  superior  part.* 

"Ttie  inemhranoiiK  ^»[1h  of  ihe  hemispheres 
were,  on  the  outer  side,  in  front,  and  along  the 
anterior  striated  bodies,  the  thickest :  at  the  in- 
ternal part,  on  the  contrarj',  they  were  the 
thmne^t,   being  ?>carcety   une^-fuurth  of  a    line 

tbick.t 

*'  The  fibres  which  radiate  in  the  hemispheres 
from  tbo  outer  side  of  the  anterior  striated 
bodies,  proc€<?d  lalerally,fi^»rwarcl, and  backward, 
but  all  from  below  upward,  and  then  bead  in- 
ward,  to  form  the  superior  vaulted  roof  of  the 
lateral  ventnclcfl,  and  rcdescend  afterwards, 
along  the  internal  Hurface  of  the  hemispheres, 
toward  the  pillars  of  the  arch.  .  .The  hemi- 
ftfAercs  of  the  brain  are  tlierefore  but  membranes 


"  Die  m^mbnuiaftif^Ti  Wundc  dqr  Vierliug«l  Bil3!;«n  nuf 
den  ^TOiMB  Himtchnnk«ln  tuf,  von  d«n&n  tie  Fuiem 
••hftltcn,  and  kmtnm^n  «ch  von  iuat«n  nnch  obcn  und 
i&neD  geg«n  «ir)aTi<l«r  nm  licli  lu  verbindeii,  Di«  Mffm- 
brwk«n  flind  uniDti,  njJiaan  ihrem  Unpmng  Ij  Lini«  dick, 
6heD  hitig«gcii  kaiiTn  }  tjni«. — Ihiff.  p.  3?. 

t  tUbHg^nt  (ind  dki?  ni«mbrAniirtig«ti  Wtinde  der 
HfmMpbitTtti  narh  Buucn  roi  und  ntbua  ii«n  ^tr«ift«D 
Cbrpi»ra  nm  dickiten,  nufh  mncn  hmg«^i*n  find  vio  im 
d«An«t«ii,  kftum  )  lAnw  dick- — Itiui,  p.  34. 
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reflcclctl  inward  and  backward,  which  are  pro- 
duced by  (he  fibrouft  nultation  of  the  cerebral 
pcdunclefi.  Hence,  then,  it  is  also  conceivable 
why  the  walla  of  the  licmiAphcrca  arc  th  ie-kt.-At  on 
the  outer  side  of  the  anterior  striated  bodies, 
and  \^hy  ihey  are  thmiie:it  on  the  inner  side/'* 

But  it  is  useless  to  multiply  illustrations 
of  this  kind.  If  there  be  one  great  triitli  to  be 
derived  from  Ticdcmann's  labours  on  tbc 
filial  brain,  it  i»  tliHt  the  anli^rior  purt^  uf  the 
cerebro-spinal  system  are  formed  before  the 
posterior. 

Thus,  there  is  a  perfect  correspondence,  in 
this  respect,  as  to  (he  growth  and  fornuLlion  of 
these  parts. — All  the  anterior  parU  are  jfrrf 
formal ;  and  this,  even  without  the  other  argu- 
ments already  given  (as  observed  by  Reil,  they 

*  Die  an  drr  atiflsem  6«it£  lier  gtatreiftcn  Kvq>cT  lo  die 
MuDbtari  Ucr  lUuiUpliArcn  ftnutnhlcndcn  Knicrn  der 
HitiiicljciiVcl  liufcn  ecttwwt*,  vorwkru  uii4  riickwiifla, 
ttiegcn  noch  oben,  und  knimftie&  •ich  o^mwiirtAunidvobcre 
^tralbtc  Waad  dcr  ^ciicovenuikd  i^  bildca,  und  Hsikea 
MicUdann  vitd«v  nn  <I«r  ina^Tfc  FJaicho  Am  HeauvphiircB 
P^^  tlic  i^cbchk«^  4ct  Boffcct  (Cram  rorniCK)  honb..> 
Dmankcb  alto  >inti  die  llciTii*pb«rtii  <lf*  grovcQ  Hink*  voa 
iiontii  n>ch  inn«tL  und  hini«n  uBifVtelkligMif  MtKibrmntB, 
welobt  ^orcb  die  fnncrige  Atiuirabluog  dor  Himaolmkttl 
g«bil4«1  v«rd«D.  Hu>mii  tPird  «  dcnn  >Mcb  begniaicht 
ur;in)ni  dL«  1TSnd«  dor  MemUphatron  nacb  Aii«s«n  n^beo  ikn 
^Gitrcin^ii  Kcirpcni  am  iticktt«n.  und  wanim  iJc  ntch  •an4« 
am  (lUnri»r«n  find.— /^iV^-  p.  35. 
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arc  one  organ),  would  render  it  probable  that 
ibey  serre  »iinilar  |>urpo»e«  —  that  Ihe  motions 
within  them  arc  similar  niid  continuous^  thai 
thrse  motiom  arc  thcjirst  af  those  tascniuU  to  the 
nervous sg4t€m—\X\sxU  in  fact,  thty  arc  ike  as- 
cefidittg  motions;  tlie  d^^cendlng  Mihsei)iJ«^mly 
causing  the  dcvfilo[>mcnt  of  the  posterior  parts 
ckf  the  brain  and  spinal  cord. 

That  it  is  thus  perceptive  and  Dot  muscular 
niuliuiift  wliich  ure  dependent  uti  ihew  parts, 
maybe  further  supported  even  by  Magcndic's 
experimeiil,  of  which  he  says,  "  1  divided  ihe 
two  pyramids  entirely  across,  about  the  middle 
uf  llivir  lenglh,  and  tm  appuient  dcruii^ement 
of  t]ie  motions  followed:  I  merely  thought  I 
could  perceive  a  liSiie  difficulty  in  their  [jrogrcs- 
ffion  fbrwardB." 

Thus  far,  then,  it  must,  I  think,  be  evident, 
that,  with  rc^rd  to  the  functions  of  these  parts, 
1  was  vindicaled  in  ^Uitiri)^,  in  1809,  that  "  me- 
dullary action  ccmmcoecs  in  the  organs  of 
sense  ;  pa«sei,  in  a  general  manner,  to  the 
«fhnal  marrow,  by  the  anterior  fasciculi  of  the 
spinal  nerrcH,  which  are,  therefore,  nerves  of 
sensation,  and  the  connexions  of  which  with 
theKjMnal  marrow  or  brain  niuht  be  icrmed  their 
spinal  or  cerebral  Icmimationit ;  ascends  thnrjugh 
the  anterior  cotutnns  of  the  spinal  marrow,  which 
are.  therefore,  it^  aacending  columns;  passes 
forward  through  the   inieiior  faK^icuIi  ot  the 


1 


*I0  PCNDAMeNTALSTtlTTtftE  ANUrirSCTIOHS. 

medulla  obJongata,  ui4  ihtn  throtigli  (he  crura 
cerebri;  extend?  forward,  outward  [backward] 
ud  upward  thrvnigh  ihe  corpora  Mrtata;  arid 
reacbcs  the  bemispberes  of  the  cerebrum  itself. 
TbiA  precisely  is  th^  cour&e  of  its  ascent  to  the 
seDSorium  commune/* 

The  nene»  and  nerrous  bundli?^  are  the  *ole 
means  of  such  action,  and  it  appears  that  dif- 
fereoi  sensations  arc  conveyed  by  tbem.  in  con- 
5e4]uence  of  different  impre£«ioii«  beini;  made 
OD  them  by  ditterent  external  objects. 

That  the  nerrous  matter  is  so  gross  as  to  be 
aflbctod  by  pressure  ia  crident  from  this,  that 
the  compression  of  a  nerve  excites  a  muscle  to 
act;  and  it  ia  indeed  aUo  provt^  by  actual  de- 
moostiattoD.  It  does  not  even  appear,  that 
great  subtitty  Ls  necefuary  in  these  motions  of 
the  nervous  substance. 

Procha&ka  has  shown  that  this  Kubstajice  con- 
sists of  globules  which  adhere  to  each  other; 
float  in  water,  and  are  not  separated  by  it;  are 
arranged  irregularly  in  the  brain,  but  in  longi- 
tudinal rows,  he|ianited  by  partitions  of  neuri- 
kma,  in  the  nerves.  These  globules  will  of 
course  roll  on  t-ach  other  in  flexion,  and  main* 
tain  an  analogy  with  the  simplest  particles  of 
external  matter,  wliidi  many  considerations  indi* 
cate  10  be  also  globular. 

But  it  appears  also,  that  these  globules  are 
more  or  less  moveable  longitudinally  in  such  a 
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manner,  tliitt  pressure,  or  impression,  mi  one 
end  of  a  series,  will  at  least  cause  projection  at 
the  other;  ami  this  i&  proved  by  a  cut  nerve 
prCfientiog  iu  numerous  prominences.  U  is  in- 
deed uuly  in  thU  way,  tliat  organic  action  Criri 
be  performed  with  such  velocity-  Thus,  one 
ball  mi[Nnging  upon  tbe  nearest  one  of  a  long 
ficrics  of  them,  moves  the  most  distant  in  a 
very  evident  manuer. 

It  is  only  in  this  way»  that  we  can  account 
for  Ihe  rapid  motions  produced  by  the  nerves. 

It  appears  to  be  upon  this  principle  also,  that 
(he  motions  of  the  nervous  substance  arc  not 
cndcnt;  fur  in  it  motion  being  in  direct  lines» 
as  in  the  series  of  bulls,  iiiust,  >n  iU  ujui'ne,  be 
less  apparent;  but  will  gradunlly  become  con- 
ftpicuous  in  the  mu&cle^,  becsiiise  lliey  depart 
from  the  right  line  and  arc  undulated; 
snd  must  become  large  and  evident  in  the  bonc^, 
because  tlicy  depart  most  from  the  right  line> 
and  form  actual  levers^ 

Hie  slightest  consideration  will  show  how 
well  adapted  these  globules  are  to  receive  the 
impressions  of  objects.  —  "When  the  idea  of 
■olidity  ifi  excited/' says  Dr.  Darwin,  "a  part  of 
like  extensive  organ  of  touch  is  compressed  by 
idM  axternal  body ;  and  this  part  of  the  t>en- 
ftorium,  so  compressed,  exactly  reAcmble^*,  in 
!,  the  figure  of  the  body  that  compressed 
Hence,  when  wcaccguirc  the  idea  of  solidity, 
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we  acquire  at  the  same  time  the  idea  of  fi^re; 
and  this  idea  of  figure,  or  motion  of  a  part  of 
the  oTgAB  of  touch,  exactly  resembles  in  its 
figure,  the  figure  of  the  body  that  occasions  it; 
and  thus  exactly  acquaints  us  with  this  portion 
of  the  external  world," — But  we  shall  after- 
wards speak  of  this  in  detail- 


SECTION  III. 
•Tftccrumi  AHD  runcnoHS  or  th>  cbrkbral  pa&T9- 

Before  speaking  of  the  fiinctions  of  these 
parts,  we  may  briefly  notice  their  progressive 
development  in  animals. 

In  fishes  (and  it  is  not  very  different  in  rep- 
tiles), by  the  arrangement  of  the  potions  of  the 
brain  behind,  and  not  below,  each  other,  it  ap- 
proximates in  form  to  the  brain  of  the  human 
embrio  during  the  earlier  periods  of  existence. 

In  quadrupeds,  almost  as  in  birds,  there  is 
found  on  the  lower  surface  of  the  hemispheres 
a  while  fibrous  connexion  between  the  olfac- 
tory tubercles  and  the  inferior  lobe  of  the  brain ; 
but  it  is  short,  and  therefore  proves  the  slight 
extension  of  the  anterior  lobes  which,  when 
developed,  require  the  longer  extension  of  the 
olfactory  nerves  over  iheir  inferior  surface  toward 
the  middle  lobes. 


OP   CCREBRAL   PARTS.  3l3 

The  size  of  the  human  bmio,  say  the  WenzeU, 
from  the  jieriod  of  conce|3tion  till  the  seventh 
year  of  life,  advances  continually  tovard  its 
full  magnitude,^ 

To  tiiie  Dr.  Milligua  enables  us  to  add,  with 
r^ard  lu  thv  uxternal  head,  that  hatters  add 
the  two  diameters  together,  and  take  their  aritb- 
metical  mean  for  the  diameter  of  haU  ;  and  ^a  the 
number  of  heads  they  mcasarc  is  itnmcofic,  and 
ihi-y  themselves  are  vuid  uf  all  theorj',  the  follow- 
ing  tabic,  obtained  from  an  eminent  manufac- 
tiirer,  and  exhibiting  the  mean  diaiut'tcrs  of  the 
external  head,  at  the  dttlcrcut  ages,  may  assist 
in  comparing  the  growth  of  the  brain  with  that 
of  tbe  head : 

Pot  &  child  rif  I  year ft^ 

2  yrar*    J^J 

-  4  year^   OJ 

—-- 7  yeira    tg;  ll  ihenvarJeslilUe lilllS. 

IZycxn  &J 

'  16  to  IS  >euni*.   Sj 

Adidt« 7|:  Urgcst  7J  to  S  iuchw. 

8«rvmnU'  headt  ait  ^u^nWy  tankW,  tjj  to  7|  j  NegroM' 
he^A*  alio  are  tmaSL 

Wom«^*fl  hcadt  xr^  mor«  round  thno  mi>n'«,  xrtd  ar« 
iwarLy  aII  of  h  »in*,  Yarjing  frum  6 j  to  7  iiK^hci  in  didmeler. 

*  Ma^tudo  human!  c^ncefilkali  a  onccptiouc  iiftjuc  uaI 
■epltmnin  liUo  annuni  contiuuu  cl  cclcri  auUi  ifmclu  ad 
pcrfectAm   siinitt   mngiiitiidifkcon   pn>ccdit>  —  Dt   Pfnithri 
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TLese  measurcmeDte,  if  I  mistake  not,  are 
from  Scottish  head^s ;  and  this  is  necessary  to 
be  understood,  for  in  every  country  tho  average 
size  of  heads  diticrB  materially. 

WiUi  regard  to  the  size  of  the  brain,  bow- 
ever,  tlie  most  important  results  are  to  be  de- 
rived from  its  comparison  with  otbcr  parts  of 
the  nervous  fiysteuu  1  shall  therefore,  tranfttate 
as  literally  as  possible  the  statement  of  the  most 
important  facts  on  this  subject  from  the  works 
of  the  profound  observers  of  Lbem. 

Soemraerririg*  says,  "  The  fir^t  and  prin* 
cipai  nile,  H^hich  this  plate  [that  of  the  base  of 
the  brain]  excellently  illustrates,  regards  the 
physical  cau*ie,  evident  to  the  eyes,  why  man 
far  excels  all  other  animals  in  the  faculties  of 
the  mind.  If,  to  solve  ihis  question,  wg  ex- 
amine all  parts  of  the  body,  we  find  none  except 
the  brain,  which  in  relation  to  the  nerves  joined 
to  it,  excels  in  miigiiitude  the  same  part  in 
brutes.  Compare  the  brain  of  any  animal 
with  tlie  human  brain  dehnented  in  this  plate, 
and  you  will  certainly  find  none,  which  in  rela> 
tioii  to  the  nerves  joined  to  it,  possesses  so 
^rcat,    so  immense  a  brain/' t     And  again. 


i 


•  Tabula  Baseoa  Uncq^hnU, 

t  JM.  p.  6,— Ptitntini  «t  phacepi  dogooA,  quod  cp- 
time  Imc  tobuin  illunuatiir,  circa  rkdoncm  phyticiam,  ipti* 
Mulis  ccrocDdum,  v«rvftiuf ;  cur  homo  auinii  r»c«llstllNU 
long«  ccnob  reflqua  aninuJjs  iupcivt  ?    Si  ad  quaMliouMi 
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"Wherefore  this  stalcmcut  will  suffice,  to 
make  it  uDderstood  uf  liow  mucli  importance 
is  the  obdervatioti,  tliat  in  no  animal  have  1 
ever  iounci  a  brain,  which  in  relation  to  the 
nerves  joioed  to  it,  approached  the  human  brain 
in  magnitude :  and  I  have  always  seen  tliat  rule 
CODhrmed  without  any  shadow  of  exception."* 
And  he  cto«e»  his  comparison  of  animaU  in  re- 
lation to  the  size  of  tlie  brain  and  the  faculties 
uf  Ihc  mind  with  this  conclusion  :  **  Tliat  man, 
by  reason  of  tlie  miignitudc  of  his  brain,  in  rcla< 
tion  to  the  oerves  joined  to  it,  far  exceU  all 
Other  animals  :  whence  nothing  ^eater  than 
himself  is  gentraled,  nor  grows  there  auglit 
Btmilar  or  second  to  him/'t 


banc  Bolreadain  oiuiLtia  coqporii  p&itos  p«dtiatr&ii]ue,  uulUm 
Bui  cnccpWIum  iarcmmUB,  ^ui  ratignc  Dcivorom  ipsi  iuiic- 
CoruiD  liAbiu,  inagnituclinc  £ua  candcm  partem  in  ljruti» 
pupcrat'  CumpUTn  OAOCphnlum  cuiustiit  ammtilU  cum  bu* 
atnim  cncc^pbaJi>  In  hnr  tabiila  ddmcnto,  Qt  r^iilluni  pro- 
fccto  iDiGbic*.  qui^d  rtLUijact4t>;la  ocrvorum  ipoi  iunctorum 
tamm^^Oi  oc  iD^nti  dicun.  gaudett  cncephiio. 

*  /W.  p^  6. — Quufc  hoo  uQuni  satis  nut  dicluoi,  ex 
quo  iDtcUigi  potEil,  <|u%riti  HU  niomt^nti  ista  obscrvabo :  in 
aMo  animftii  mc  unquam  rcpcriUto  cncephaluna,  qui  rations 
fWnPOniin  ipli  iiinrlrnini  tiflbili  tiri  bumAnum  tnignitudino 
MO«dfttt  MBQp«tque  tme  ullo  ex««plioni«  vMLi^pto  ntiim 
tllud  dogma  viditM, 

f  fhid-  ft-  11.  —  Homin«m,  ob  mn^Hudmern  ^uq^* 
pli«Ii  lui,  ricion«  n^rvoTum  ipai  iunctonimj  ammt  factil- 
iMlbut,  ornnin  tclif|U[i  animilin  longr  iii[>erbrp;  undc^  nil 
majtu  ^n«ratur  Jpto^  nee  ii^  quircjuam  liniiltf  Mil  •«• 
fundum- 
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The  Wenzclssay  "  That  in  man  eiriats  a  pro- 
portion»1ly  far  greater  mass  of  brain  than  in 
mammalia.,  or  that  that  part  of  the  masi*  of  the 
brain  wbich  surrounds  parts  situated  internallyt 
peculiarly  foTmecU  or  individual,  is  in  man  pro- 
portionally larger  than  in  mammalia/'^ 

Tiedemann  sayitj  "  By  our  researches,  there- 
fore, is  confirmed  the  rule  proposed  by  the  cele- 
brated Socmmcrrinj^',  that  the  human  brain  is  the 
largest  in  proportion  totliebulkof  the  ncrvca/'f 
Again,  *'  It  hence  followB  that,  among  tbe 
mammalia  examined  by  us,  man  enjoys  the 
^eatest  hrain^  or  that  in  hi$  brain  t»  aecumu- 
lated  the  greatest  part  of  the  white  and  sensorial 
substance,  which  relates  lo  the  bond  by  which 
tbe  functions  of  the  nerves  arc  connected  with 
the  faculties  of  the  mind.  Man  similarly  in 
mental  qualities,  power,  and  genius,  far  sur- 
passes and  excel*  all  animals.  Tbe  dignity  of 
the  brain,  moreover,  in  the  functions  of  sensitive 
life,  appears  manifest,  if  we  consider  the  differ* 


*  LAh*  cit*  p.  259.  —  HonitQi  pro  rationc    bngr   pint 

niftt4nr  cerebri  in<>4A«,  ipiuin  iiiftiiiiiiHlblHJJt.  tttr^  illuni  mstoae 
(^urcbii  iinitcui,  i^iiac  in  iiiiviiijn;  ccrchio  Kitaj^,  pnciiliMilirr 
fonnitu,  ftive  indivldnu  g>Aric<  nmbil.  iu  liominc  pro  rs- 
tionc  mojorcm  cMC,  (\u^m  In  iREunmBlibua. 

t  Icotvt  Cerebri  Simiarvm  ct  ^unrunditm  VauuRcttiiun 
Xariorum,  p.  41.— CooBrmMur  cr^^noBtrndbquBiitioaifau* 
ttogietv  n  cclebcmmo  tkicmmcrrmff  proposLliiin,  liiioriaBtiEn 
oerabriun  pro  ratioae  aiolii  aervonira  maAJinum  c*»c> 
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eDt  orders  or  mammalia,  for  by  so  muoh  as  the 
evolution  of  tile  brain  i&  i^rcalcr,  and  by  »o  much 
OS  its  bulk  18  greulcr  in  relation  to  the  nerves, 
oblung  process,  cerebtl,  four  tiibercleji,  pisifoim 
enibenccs,  aud  pituitarj-  gland,  by  as  much 
arc  greater  sagacity  and  docility  observed  in 
mammaiia.  The  simite  nod  the  phoca  are  next 
toman  in  magnitude  of  braiiK  The  lemure^, 
cetaoca,  rumiRantia,  multimgula,  Boli(iungula» 
feni*  and  bnidypoda  follow.  The  smalltsl  brain 
exists  in  animals  of  the  order  glircs»  didelphcs, 
edctilata  and  chiroptera/'*  And  again,  "There- 
fore the  brain  of  mammaiia,  although  its  fitruc- 
tiire  greatly  approaches  to  the  human  brain,  m 

•  Ihid^p.Xl. — Ex  hii  w^qiiinir :  Hominem  int#rniam- 
inalE«  a  aobi«  cta.inh:«tu  mfiKima  Rnudi^rp  ctTcbro,  rtJ 
19  eJiiaosrebrD  mniitniLin  p»rt4?m  nubhtantia«  iiieilLfllariB  ac 
utitnrialif  nrriimulatftin  €JW^,  qiiAp  ml  vinf-alum  Kprnialf  quo 
i|i»tf«  ucn-ijrun)  functinnf* i-tim  miimi  fn:?ukDtiUuK  ni-'Cluutur. 
Homo  pari  niodu  uuiiiii  dcli1>ti?i,  vi  iitqiic?  ingv-nio  uiiiiim 
aoim&QUA  lon^  *apcirnt  (I  flntei-ellil-  M^iiifcMii  pfiutcfi^a 
a ppairt  cerebri  ia  fiuictEQuibuii  viUc  aL-iiHiUvtie  (li|;iiJUB,  si 
ipufi  cousideramuA  Oivunoii  iiiaiumiilium  urdiur^i;  quo  uaiiii 
iiiii^Dior  enccpbuli  vst  croluiio,  «t  quo  maji>r  cju«  eat  mole* 
rdaU^  ocn-o*,  medal  lam  oblonKtLUm,  ccrcbclluitip  corpora 
bt^miiiai  cmiiiCDtiAR  candicaulifi  kI  li^^ivophyslu  vcrcbri, 
tAntO  major  in  tnammttlibus  obKivcitur  so^EicLUit  ct  docibtn*. 
SaniOiC  et  pboca  <}uo«d  ros^nitudinuin  cerebri  Hoiujdj  sunt 
p«oatma«,  Seqiiuniur  Icmarc^i,  cctoccQ,  rummaniia,  roul- 
iMn^Ut  ftoLidunffda,  icrae  ct  brvJ^podoL.  Cc-rebrum 
■aiwiaani  est  in  unimuinjt^»  <k  ordine  pbriTim,  did^phriimi 
tdanutormn  «i  cl»iropt«rornTn. 
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much  lean  in  size/"*  And  finally.  "That  in 
mail  the  brain  exceU,  and  that  on  that  evolutton 
of  the  bram  depends  the  highest  excellence  of 
man,  the  use  of  reason^  cannot  be  double*!-"^" 

It  would  have  occupied  many  pages  to  trans* 
late  here  the  numerous  illustrations  of  this  ^reat 
truth  which  are  furnished  by  tlie  work^tof  Seem* 
merring,  the  Weazels  and  Tiedemann :  it  ia  in 
the  power  of  any  reader  to  refer  to  tbem  for  fur* 
ther  details. 

This  truth  is  of  the  deepest  importance ;  for 
as  man  excels  inferior  animale  not  only  in  pro* 
portional  mn^itudc  of  brain,  but  in  the  number 
of  partit  of  which  the  brain  consists,  in  the  bulk 
ofiniiividual  parts  ^^^  '<t  the  number  of  fibres 
composing  them,  the  conclusion  is  obvious,  not 
only  that  its  general  nmgnitude  is  the  essential 
condition  of  his  superior  intelli^nce,  but  that 
the  number  of  its  parts  and  bbrcs  arc  simitar 
conditions  of  the  increased  number  of  his  intel- 
lectual functions. — Hut  these  matters,  1  shall 
aAerwards  con^der  in  detail. 

That  this  excellence  of  man  in  intclloct  de* 
pends  on  the  cerebrum,  or  brain  properly  ao 


J 


*  Ibid.    p.   IS. — Maanmalbm    ^]><rephBh»     *rp>.    1&M 

eM  minor. 

t  rbi4.  p-  SA-^—In  Ikominc  pni^valora  c«rttbrum,  mtn- 
iDumque  bominis  bonuni.  mbtiia  iinjizi,  ab  rpia  EnftiimA 
vacepliiili  nolntionf  pcndcrr,  baud  ctubitmi  pouat. 
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called^  in  particular,  is  rendered  evident  by 
other  considomtions ;  for  if  we  consider  the  pro- 
portioD  of  the  brain  to  other  parts^  it  appears, 
that  tlic  &ize  of  the  spinal  cord  and  Ihat  of  the 
brain  are  generally  in  an  inverse  ratio  to  each 
other  in  vertebral  animala ;  and  that  in  man  tlic 
cerebel,  as  well  as  the  four  tubercles^  become 
strikingly  subordinate  to  the  greatly  developed 
beEnispheres. 

Id  conlonnity  with  this  statement,  Soemmer- 
ring  obsenes  ''That  another  rule  which  tbut 
plate  [that  of  the  base  of  the  brain]  illustrates, 
regards  the  diHerence  between  the  brain  of  man 
and  brutes.  The  brain  of  any  brute>  beside  the 
magnitude  of  the  nerves  joined  to  it,  differs  alj^o 
greatly  in  the  conformation  and  magnitude  of 
individual  parts  compared  wrth  each  other  By 
comparing  this  plate,  therefore,  with  the  brain 
of  any  animal,  you  will  easily  see  : — 1.  That  the 
brain  is  larger  m  man  in  proportion  to  the  cere- 
bel.  In  all  the  brains  of  mammalia^  birds, 
reptiles  and  fishea,  which  1  have  dissected,]! have 
always  found  tlic  ccrebcl^  in  proportion  to  the 
brain,  larger  and  othrrwi.se  situated  than  in  man.* 
Even  in  the  simia  mandril,  the  cerebel  is  stated 
by  Blumenbach  to  be  large  in  proportion  to  the 
brain.  But  the  simia  eylvanus  and  the  pigmy 
of  Tyson  appear  to  approach  in  this  respect  a 

*  Tlio  qvtlificationi  rwcoiurj  to  tht4  tUtemoDi,  I  hftv^ 
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little  nearer  lo  mao.  '2.  That  in  mGD,  the  brain 
is  larger  in  |iri>^uiiiuii  U>  the  i^piiml  conl,  or,  ia 
other  words,  the  spinal  cord  is  thicker  in  animals. 
Such  is  ihe  case  in  ihe  pig*ny  of  Tyson,  in  my 
simia  sylvanus,  in  the  papio  mandril  ol'Blumen- 
bacb.  In  fishes,  si>  large  is  the  spinal  cord,  that 
the  briun  appears  to  be  a  very  ^mall  addition 
to  it."* 

Many  observations,  however,  seem  lo  show 
that  the  cerebral  hemispheres,  taken  ns  a  whole, 
are  developed  in  the  direct  ratio  of  the  cere* 

*  Lih.  cit.  p.  ]?,— Altcnim  dogmm,  n<l  quod  iUuitnUMlviii 
hdoc  tabula  f^cii,  cjfca  <litl^atiuni  mt«T  tlHMphtlvm 
liomiaiact  bnitoram  r«»iitar.  Druti  cnim  cuiu«v]«  tncopli- 
nlii^f  pm*t«f  TTingTiitudinem  ii«rvoruin  apsi  junctonun,  mm- 
mopcrf  ctinm  ooaformtiuon^  ma^iludine  ptrtiiim  «ing«lA< 
rium  tecum  invi*?em  colljitnrum,  difftrt- 

CoiDptrftndo  «rgo  hanc  labulatn  c^um  «ncepli>lo  cctbfvn 
niiimfilH  teHl»  vMeibiK :  1 .  Majiik  in  bomine  t^u?  rerebntm, 
pro  ratiunt  c^t-rr belli.  In  onmibui,  qucw  ewcui,  mummtlium, 
aviiioi,  ampliibioruna  el  piftcJum,  oticeplialij,  «rm|ier  ci-re- 
bcllum,  pro  cerebri  nlioiiLc,  judiu*  ctnlltcrHtuiEL  rirpvri  siqu* 
in  Itomii^tT.  Iti  ipujL  Hiniiii  luAodrjl,  trit'brllum  mafnuiD  amt 
pro  v«f«bii  ffttionc  diMiie  iMcrit  Dlumcnbocli*  Nohojm 
aimia  tylT&auA  et  p^gmneuB  TyioiiiB  paulo  pri>piu»  hoc  in 
IT  ad  hotuinem  ftcctdcfc  vidcntur.  2.  In  bcinunc  cfrcbnim 
moiu*  Cite  pro  riition«  ipmatif  mciMloc,  mc,  qood  toten 
rfdili  spiTioc  mnfulbm  in  aaimolibui  craniofCfA.  Tvli 
modo  K  babct  in  pyj^oco  TfMnis,  tn  simia  ivlfvio  mcft,  in 
pBpione  rauiilrtl  Blumenbitchii.  Puoibui  Um  Bkifpnft  esl 
•puiM  mvdaih.  lU  cf'rcbrum  pcrparrmn  cinv  r^tia^i  tddiu- 
naiUin  vidMltir. 
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bellic  hemispheres,  and  in  the  inverse  ratio  of 
its  middle  lobe. 

Thus  if  the  most  extensive  and  profound  views 
of  oomparatlve  anatomy*  sQDctioned  by  namec 
of  the  highejit  atitliority^  are  of  avail,  it  v^ill  nut 
be  disputed  not  only  that  the  general  magnitudo 
ofMie  hniin  uf  man  is  Ihe  e»»ential  condition  uf 
hUMjperior  intelligence,  and  ihat  the  number 
of  iu  parts  and  fibres  arc  similar  condiliocA  of 
the  eDcreaaed  number  of  his  intellectual  func- 
tions,but  that  these  higher  functions  arc  rot  those 
cither  of  the  cereb&l  or  spinal  cord,  since  the 
higher  functions  absolutely  diminish  with  the 
encrease  of  those  parts. 

It  is  scarcely  necessary  to  remark  how  com- 
pletely futal  thiti  lu«t  stated  fact  is  to  the  hypo- 
thesis   of    ihoHe     who,    because    tht-y    ci»sc;rt 
(erroneously)  the  dorsal  nerves  and  columns  to 
be  those  of  sensation,  and  because  the   latter 
clearly  join  the  ccrcbel,  therefore  assert  abo  that 
the  cerebel  i«  the  organ  of  ^sensibility.     Thia, 
the  cerebet  must  indeed  be,   if  the  posterior 
nerves   and   columns   arc   those    of   sensation. 
The  preceding  fact,  however,  shows  the  reverse; 
for  if  the  cerebri  were  the  organ  of  sen^ibility, 
it  would  benr  a  direct  relation  to  perception, 
which  is  indeed  only  another  name  for  sensi- 
bility in  tlic  common  vensorium;  and  the  fact 
alluded  to  i:*,  thnt  the  higher  fiinctjons  (which 
are  were  combioations  of  perception  and  pro- 
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cesseA   to   which    it   is    subjected)   absolutely 
diminish  with  the  encrea&e  of  thecerebe). 

This  fact,  I  NBy,  is  fafal  to  thai  hyputliesis ; 
and  is  felt  to  be  so.  Therefore  M,  Magecdie 
said  "  La  disposition  fijialnmirjiie  indicjiie  que  le 
MntimcDt  doit  (consistently  with  his  and  Sir  C. 
Beirut  ern>Eicoii.«  view)  sc  dirigi?r  plus  pcirticu- 
It^rement  verslecervelet;  mai8(eandonr  induced 
him  to  add) .  -  ,  Ics  I^siohr  da  cervelet  ne  (ont 
|X)int  perdre  la  senaibiliU'* — ub  quoted  at  length 
in  the  Prefftce. 

Ab  M,  Magendte  there  grantR  what  the  Amo- 
tion of  the  cercbe!  is  not,  8o  he  al^o  granU  what 
those  of  the  cerebrum  are  not.  He  says  "  La 
fioiistraction  des  himisph^reji  n'emporte  pas 
necessairement  la  perte  du  mouvemeat."  He 
acknowledg:es  that  the  cerebral  hemispheres 
may  be  cut  deeply  into  tbe  dilfercnt  pcunts  of 
their  superior  sur(acc,  without  any  marked  alter- 
ation of  motion  taking  place;  that  even  their 
entire  remoraL  if  not  exteiHted  to  the  auteriof 
fttriated  tiodies^  pi^^duces  no  appreciable  ciTect, 
except  what  may  easily  be  referred  to  the  iujfler- 
mg  which  ^uch  an  evperimeui  must  induce  i 
that  the  reftulLs  which  he  ha«  de^cribMl,  have 
been  obsen^ed  in  quadrupeds,  and  especially  in 
doga,  cats,  rabbits,  guinca-piga.  hcdgehogic, 
squirrels;  that  he  haft  seen,  in  a  number  of  oatea, 
birds  run,  leap,  ^wim,  when  their  hemisphere 
wu  removed,  virion  alone  being  extinguished; 
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that  lu  r^|k4ileft  aitti  fisbes,  the  removal  of  the 
hemispheres  seemed  to  liave  very  little  effect 
iJfKiii  their  moveiu4-*nts,  the  carp  swimmittg  M-tth 
a^lity,  the  irogG  leaping  aud8%iitimiiig  about  ajs 
if  they  werer]tule  iiiUouched.&c.,  nut\  that  even 
the  loo^tudinal  dection  of  the  great  commifl- 
sure,  and  its  removal,  produce  no  udditiotial 
effect  upon  the  motions. 

If^  aK  already  stated,  tJie  upper  part  of  the 
cerebrum  be  removed  m  birds  and  quadrupeds, 
the  animalfl  appear  stupified,  of  course,  because 
perception  is  dimiai&hed  or  destroyed;  but, 
when  they  are  roused,  locomotion  i^  performed 
with  steadiness  and  precision,  because  it  de- 
fcndiA  upon  another  organ. 

To  complete  the  view  of  this  subject,  it  is  ne- 
cenftary  to  notice,  more  particularly  than  1  have 
hitherto  done,  the  apparent  exceptiuu  to  this 
general  law  of  the  nonexc Liability  of  mutton  by 
irriution  of  the  braJn. — Mageiidie  says,  "  If 
indeed  wc  remove  Irom  a  young  rabbit  the 
two  hdvisjihere*  with  the  great  commissure 
and  the  anterior  lobcs>  but  touch  not  the  ante* 
rior  sliialed  bodies,  the  forwiiitl  movement  is 
not  developed;  the  animal  preserves  pretty 
nearly  its  guit,  modified  however  in  an  evident 
manner  by  the  pam  and  the  hemorrhage;  iu 
position  changes  nut  uven  if  we  remove  the 
grey  matter  whicii  gives  to  the  anterior  stnatcd 
bodies  tbeir  form  of  Uie  segment  of  it  bent  cone. 
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— Whai  takes  not  place  in  cojisequence  of  the 
removal  of  tlie  grey  matter,  fails  not  to  occur  by 
Uie  removal  of  the  white:  from  the  moment 
that  we  begin  to  injure  tbe  latter,  the  animal 
eviDccH  iii(|utetudc,  tries  to  eseape;  however  ihe 
removal  of  one  only  ot^  the  two  ajiterior  dtriated 
bodies  leaves  it  still  master  of  its  movements,  it 
directs  them  in  various  ways,  and  stops  when 
h  pleases;  but  as  soon  as  both  anterior  Ktriaied 
bodies  are,  by  a  vertical  flection,  separated  from 
(be  posterior  striated  bodies,  the  animal  throws 
itself  foPA'ard  and  fiics  a^  if  impelled  by  an  ir- 
resistible power."* 

*  Si  en  cffet  voa>  «ou>UaycK  ii  un  jeun«  Injim  \^a  d«ua 
li£mi8pU6fi>i  Avcc  Itf  corpa  talloux  et  Ici  lob4>i  Atiteric^n, 
maU  rjuc  voua  w*  louchiri  pfts  vux  corps  tirUi,  1f»  mour^ 
ment  en  ftrnnt  oe  n  d^vcloppe  pu;  rnnimil  eonfierrr  ft 
|i«ii  pr^ft  «e<  aHiirex,  moiliA^'*!  rrpmHant  rl'iinn  rnnni^ 
^Ttdcnle  pDT  la  f}fiiilctit  rX  t'btiDornigic;  am  poKiUon  br 
clmiige  Illume  pu«  siuii  eitli^vij  In  iimLJ^ri!  grine«|iii  duiiii«  nui 
corps  Miitb  leur  foimc  dc  BcipiiQDt  de  c6ac  tccuufbc, — Ce 
i|ui  ri*a  poft  licia  par  la  eoufrtrftclJon  de  la  luallire  gtiic  tto 
utn»<(uc  pM  d'arrJTcr  pbt  la  «ou>tmctioii  dc  In  blanche;  (U* 
i|ae  Too  commence  &  iotircttct  cttte  deniire,  raBJmal 
mnrquc  dc  rijtquittudc,  chcrchc  h  I'cchappcr;  c^pendaAt 
renl^vctnent  dc  I'un  <le*  dctix  curp»  lUicj  Ic  lalaM:  uitcote 
Bifillro  do  to*  mcovetattQla,  il  loa  diri|^  en  divcn  aem  ot 
»*aiT^lc  (guoiad  i)  lui  plait;  maj*  auwil^t  i|uc  lc«  deuK  corp* 
ftlri^  tout  Kpar^  pui  llnc^  section  vrrticalc,  de  la  covebe 
optique,  raotmal  tm  pr^cipit«  4»n  Avant  et  Ml,  e4>iiifne  poaa*£ 
par  uno  puiuoACC  irr^AiAlibk. — Xoie  tnr  U%  ftmciumt  dea 
ttirpt  §tTUt  ti  del  tvif^r^vUt  qtntdnjtim«uuM,  fnr  M^  Mm- 
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Now  here,  next  to  the  remarkable  difficulty 
of  exciting  inotioa  by  any  ifrilation  or  injury  of 
the  cerebrum  (for  it  is  not  until  both  anterior 
fltriftte<]  bodies  are  removed  that  auy  motion  is 
excited),  it  lA  to  be  observed,  that  motion  is 
caused  only  when  all  the  parts  are  divided 
through  which  the  whole  of  the  ascending  or 
forward  cerebral  nmlinuft  naturally  take  place; 
that  the  motion  artilicially  mduccd  is  in  the 
!<ame  dtri.-L-tiun  with  tbt'^v  [laluml  in(>tionf<;  and 
that  it  take^  place  only  at  that  point  of  the 
tnain  at  which,  as  will  afterwards  l>e  shown, 
the  brain  is.  by  a  reaction  of  the  eerebe), 
llutkugh  (lie  transverse  ring,  subjected  to  the 
power  of  the  latter— where  in  fact  the  function 
of  the  or^n  of  perception  gives  place  to  that 
of  the  will  and  of  voluntary  motion. 

Thus  by  showing  what  ihe  functions  of  the 
brain  and  ccrcbel  are  not,  Magendie  virtu- 
ally acknowledges  what  they  ar^.  For  as  per- 
ception with  its  combinations  and  the  pro- 
oessea  to  which  it  is  subjt^-tcd  on  one  hand,  and 
volition  on  tlic  other,  are  the  ge&CTQl  functions 
of  ihe  two  great  encephahc  organs^  it  is  evident, 
that  if  sensation,  or  rather  perception,  belong  not 
to  the  cerobel,  it  miiftt  to  the  brain:  and  ifro- 
litioo  belong  not  lo  the  brain,  it  must  to  the 
ce  rebel. 

These  acknowledgments  are  interesting  only 
as  conccMiions  from  by  far  the  cleverest  asscrter 
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of  Ibc  doctrmc  which  is  an  inversion  of  my 
own.  But,  IS  to  ihc  gciLi^rul  fuiictioii  of  the 
bmin«  wc  have  already  had  the  direct  evidence 
furnished  by  the  researches  of  Sommerring, 
the  Wenzets  and  Ticdcmftim;  and  no  addition 
to  !t  seems  necessary, 

Pfx^viously  to  entering  upon  the  more  particu*- 
lar  ftinctioii^  uf  the  bluing  it  may  be  [irnper  to 
observe,  that  though  all  ideofi  arc  derived  from 
sen^l.ion,  it  docs  not  follow  fhjil  lh*.T«  should 
bo  an  exact  proportion  between  the  senses  and 
the  succeeding  intellectual  operations,  because 
the  brain  may  be  more  and  the  ori^ns  of  &ensc 
leas  develu|jed. 

Moat  of  llie  obscurity  of  mental  pkyi^jology,  1 
must  here  obs4;rve«  has  arisen  fruni  the  employ- 
ment of  words  not  understood*  Matter  and 
mind,  ibey  tell  uk,  have,  no  refiemblaace;  for 
we  have  no  ccncopuon  how  matter  can  think. 
Now  here  matter  is  a  simple  t(rmi  or  a  well  un- 
dorfitood  one,  and  mind  or  thtukiu}?  an  extremely 
compound  one,  or  one  which  is  ill  imdeittlood. 
for  it  involves  memory,  imagination,  &c.  &c. 
Mind  ix  an  abstract  term  expressing  all  of 
these.  It  lA  not  to  be  wondered,  therefore^ 
that  the  relations  of  matu^r  and  mind  are  not 
evident. 

Ifone,  bowevvr,  uf  the  moat  elementary  opei> 
attons  of  mind,  one  of  the  simplest  acts  of  think- 
ing, had  been  cunsidered — if  we  had  been  told 
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that  we  have  no  coDception  how  sGDticnt  matter 
can  compare  or  determiDc  the  (iiffcrcnce  be- 
tweon  two  opposite  imprcssLone,  a  great  pOT- 
tjon  oi  the  obscurity  would  have  been  got  rid 
of;  8Dd  we  »bould  have  como  to  a  simpler  q  J6B- 
tlDD  still — the  diflTereiice  between  ^ntient  and 
tmscuticnt  matter. 

To  proccrci  from  compotmd  to  »implf^  r|iiea- 
tioiL%  18  a  happy  approach  to  the  right  way  of 
eaquiry.  It  fids  un  of  the  appalling  obscurity 
wluch  rCKuits  from  mere  complication.  And  in 
this  case  it  relieves  tis  of  all  the  difficulties  as 
to  the  differeDc&B  between  men  and  animals, 
and  brings  us  to  an  clement  common  to  both. 

Wc  tind  tliai  sentient  matter  in  general  has 
first  vessels,  which  connect  it  in  molecules  and 
ID  a  limited  sympathy  of  action,  or  bestow  upon 
H  life.  We  lind  tix^t  this  generally  prece<^le« 
sensibility,  aiid  is  probably  nimpler  in  its  nature. 
We  next  lind  that  ui  ^neral  it  hdm  nerves,  which 
unite  the  remotest  of  the  molecuks  in  one 
whole  and  in  a  more  extensive  sympathy  of  ac- 
tion, or  bestow  upon  it  ikenaibillty. 

This  docs  not  entirely  remove  our  difficulty; 
but  it  fihows  tlmt  U8  matter  advance^!)  from  the 
uDsentient  to  the  sentient  condition^  there  is  a 
corresponding  difference  of  organization.  Eren 
already,  the  probability,  therefore,  is  that,  on 
the  difference  of  organization,  depends  the  dif- 
ference of  function  ;  tor  there  can  be  no  reason 
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why  we  should  ar^ue  differently  in  this  case 
from  what  •we  do  in  every  olhcr. 

The  question  of  mind  U  thus  reduced  to  the 
question  of  sensibility,  which  may  be  iVnind 
in  polyps  even,  and  which  at  least  is  in  them 
associated  with  none  of  the  complex  relations 
and  high  faculties  which  result  from  these. 

To  proceed  gradatttn,  the  physical  means  of 
these  o|)erations  may  tirst  be  considered. 

By  employing  a  powerful  lens,  Procha^ka 
found  ihe  brain  to  be  CE^mpo^Jcd  of  a  pulp,  con* 
taining  innumerable  globules,  the  ultimate  onca 
bein^  of  ratitcr  firm  con»«Lstence,  and  about 
eight  lime3  le^a  than  the  red  particles  of  the 
blood;  and  the  pulp  itself  appearing  to  consist 
of  Hocculi,  likewise  formed  of  globules,  con- 
nected by  fine  cellular  tsub^tance.  By  ui»ing' 
higher  magni^crs.  theWcii2els  confirmed  these 
observations,  and  were  of  opinion  that  these 
globulrs  are  of  cellular  texture.  More  recently, 
Mr.  Bauer  confirms  the  extnlence  of  these  glo- 
bules, and  obser^^  that  they  arc  disposed  in 
lines,  so  as  to  give  the  brain  its  fibrous  appear* 
ance,  thai  their  diameter  varies  from  »i^9  to 
c^  of  an  inch,  the  general  siz-e  being  -jy^,  that 
they  arc  both  larger  and  in  greater  proportion 
in  the  white  than  in  the  brown  part  uf  Ike  bruin, 
and  that  they  arc  conoccted  together  by  a  pe- 
culiar gelatinous  f-iib^tance. 

Ttiuselementarily  constituted,  the  brain  ia  tbe 
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receptacle  of  Ihe  impression!*  transmitted  by 
ttic  organs  of  sense;  and,  iti  tliis  view,  great 
importance  attaches  to  Mr.  Bauer's  liavJng 
shovrii  that  when  a  |Kjrtion  of  ret^ent  )>ram» 
brown  and  white,  is  examined  by  a  high  mag- 
nifier, tlie  rows  of  globules  pass,  wiUiuut  inter- 
ruption or  change  of  direction,  from  one  part  to 
Ibe  other.  This  corroborates  what  I  formerly 
«>tatcd  as  to  pressure  or  impression  on  one  end 
of  a  )«trnt^s  nf  i\\v^i^  globules  causing  at  lea;6t  pro- 
jection at  the  other,  and  explaining  ilio  great 
rplocily  of  organic  action. 

In  this  way,  then,  may  images  of  external 
itlijeetA  eviilt-ully  be  transmitted  lu  the  br^in. 
And  it  is  to  be  well  observed  that  there  exUts 
betwetrn  the  organs  ofsen.se  and  the  bmin,  and 
also  between  the  various  parts  of  the  brain,  a 
continuity  of  structure  precisely  adapted  to  a 
corresponding  continuity  of  transmifision. 

Tlius  when  a  circuliir  impre^ftion,  a.s  from  a 
ring,  or  from  the  transverse  section  of  any  cy- 
linder or  cone,  is  made  on  the  tip  of  the  diigev 
or  palm  of  the  hand,  the  nervous  globules  in  a 
corresponding  form  must  be  presjted  upward, 
and  the  same  circle  which  marks  the  organ  of 
touch,  must  be  repeated  or  continued,  witll  a 
diEtinctne^  doubtless  depending  on  the  condi- 
tion of  the  nervous  sj-slem,  to  the  very  bases  of 
the  cerebral  convolutions  ;  for  the  whole  of  these 
ascending  pariA  constitute  a  single  or^n. 


330  PUNDAHCNTALSTatXTrRE  AKD  Pl^NCTIONS, 

Thw  also,  WBf  from  vision,  wc  receive  U]K}ii 
the  retina  accurate  impre^^ionM  of  vnrielies  of 
coluur  and  illumination,  and,  by  their  means,  of 
AUptrficiai  extension  and  figure,  these  Tjsiblc 
appearances  of  objects  bccominf?  stj^^ns  of  their 
tangible  qualities  and  distances,  it  ia  evident 
tliat  the  im^ce  of  the  lai^est  or  mo«t  complex 
nature  may  be  quite  &a  iccurAtely  Irannmittcd 
from  the  surface  of  the  retina  to  the  bruin. 

It  may  be  agreeable  to  tliose  who  discredit 
nature  by  making  her  means  complex  Instead 
of  simple,  to  suppose  that  the  circular  impres- 
sion on  the  or^fin  of  toucli  in  the  tir^i  of  these 
CQsesi  is  not  continued  to  the  brain  macor- 
respoodtng  circle^  but  in  a  triangle,  in  the  colour 
blue,  in  a  dash  of  lights  or  by  any  other  dup|>o- 
sition. 

Xow  it  is  not  dtflSeult  to  show  the  fallacy 
of  all  such  suppositions.  —  Fur  c-vcry  iliittinct 
external  cnufic  adapted  to  act  on  each  of  our 
orgami  of  sense,  we  have  a  discinct  internal  feel- 
ing ;  the  numbers  of  these  external  causes  and 
internal  effects  are  tlienrfore  apparently  efjual ; 
and  there  arc  no&pare  ones,  none  to  be  thrown 
away,  or  lo  be  played  with  in  luTiu*  natune  — 
except  indeed  in  mon«trou«»  ca^ea.  We  speak 
liens  of  what  is  known  to  u»,  not  of  vrhal  is  un- 
known, for  that  is  no  affair  of  philosophy.  If 
then,  the  forms  (or  other  qiialttirs;  invaWed  in 
internal  efiects  do  not  accurately  resemble  thoea 
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involved  in  external  cau^^,  there  must  exist 
an  entire  travesty  between  them  — &  triangtilar 
motion  may  be  the  efiect  of  a  circular  impres- 
stoo,  and  vice  vcrsA  a  circular  motion  may  be 
the  eflect  of  a  triangular  impression.  The  con*- 
sequence  of  this  must  be  that  each  eHect  must 
entirely  differ  irom  its  own  cause,  and  must 
perfectly  resemble  the  cause  of  a  quite  diS'ercnt 
effect! 

From  this  monstroud  conclusion,  contradicted 
by  all  ibe  minule  and  acuurute  knowledge  thut 
we  possess  of  nature,  there  is  no  escape*  but 
by  fiupiKHing  tJiat  eflccU  resemble  tlieir  own 
causes  more  than  they  do  those  of  others,  that 
im|>rt;«Hionjt  of  funn»,  colours,  elecLrleity,  &c. 
are  repeated^  or  rather  simply  continued,  in  cor- 
respondiiig  motions,  that  a  circular  impreHBion 
for  ioi^tance  is  merely  continuod  in  a  circulur 
ntolion,  and  thai  (us  suid  at  the  nutlet  of  tliiA 
enquiry)  the  same  circle  which  mark&the  organ 
of  touch  i»  fonned  at  ihe  bases  ol' the  cerebral 
oonvolutioiks. 

But  thiH  argument,  decisive  an  it  is  on  the 
subject,  18  not  the  only  one.  tn  the  minute 
structure  of  the  nerves,  »piual  cord  and  brain  — 
series  of  globulefl  arranged  longitudinally,  ra- 
dialingj  or  communicating,  — we  see  the  actual 
means  of  continuing;  Uic  motions  begun  in  im- 
prcasiuna,  for,  as  shown  by  Mr,  B»uer,  e^cli  glo- 
b!iite   pftsaet  onward  aucl  pr^se^  onward  its 
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follow,  and  we  see  no  means  of  unnecessarily 
chihngiiig  or  travestying  thcac  rootionfi  for  dif- 
ferent or  opposite  ones. 

Nor  is  cvCD  thi«  all.  So  for  as  wc  can  trace 
nature  in  these  operations,  we  hare  positive 
proof,  actual  demonstration,  that  she  does 
merely  continue  the  same  forms  and  actions. 
Forms  accurately  corrc^pondinj^  to  external 
scenes  are  traced  on  the  retina;  and  vibrations 
continued  from  external  sounds  take  place  in 
the  ear  —  for  to  these  Us  whole  structure  is 
adapted. 

By  such  trausmitte<l  impressions,  then,  or  I 
should  my  by  the  mere  continuance  of  the  same 
motions  through  nervous  parUt  which  we  can 
prove  to  be  continuous  in  structure,  it  no  doubt 
is,  that  to  sensation,  which  is  the  function  of 
the  organs  of  Bcnsc,  succeeds,  in  the  more  per- 
fect animals,  ptTct-ption,  which  is  the  function 
of  the  brain,  or  more  property  of  Ihc  cerebrum. 

Perception  i-equires  a  common  centre,  Co 
which  impressions  may  be  transmitted.  It  can, 
therefore,  exist  only  in  man  and  those  ani- 
mals, which  have  a  common  senfiorium;  whilst 
xoophytea  and  vegetables  can  |Hj6&e«s  only  sen- 
sation. 

Sensation,  iheii,  t*xists  throughout  the  body, 
and  is  independent  of  perception.  Perception* 
on  ther  contrary,  is  dependent  on  sensation. 
There  are  organs  of  sense,  as  that  of  touch  uni* 
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verbally  diflPusedr  without  brain:    there  is  oo 
bmjQ^  without  organs  offense. 

ArriWng  thus  at  the  consideration  of  percep- 
tion and  the  functions  of  the  brain„  the  vulgar 
DoUon  on  tlie&e  subjects  must  now  be  shown  to 
be  founded  tn  ignorance  and  prejudice,  find  at 
utter  v'artance  n^ith  knowledge,  philosophy  and 
truth. 

The  vulgar  notion  is^  "  ihat,  in  thought  or  in- 
tellectual processes,  there  U  a  physical  change 
in  ilie  brain,  and  also  u  mental  affection^  —  that 
these  arc  perfectly  distinct  from  one  another^ 
and  cannot  even  be  conceived  as  having  the 
slightest  resemblance  to  each  other,  —  but  (as 
they  are  insieparablej  that  they  are  linked  to- 
gether by  aome  inscrutable  bond  of  connexion/* 
Now  previous  to  examining  this  notion  and 
ex|x)sii]g  its  absurdity  (for  1  shall  prove  it  to  be 
absurd),  I  naufit  point  out  the  dUtinction  be^ 
tween  mind  and  »ouL  They  cannot,  indeed^ 
be  confounded;  for  we  see  mind  or  the  power 
of  Uiinking,  &c.  generated  with  the  body,  feeble 
in  infancy,  strengthening  in  youth,  vigorous  in 
middte  hfe,  decaying  in  old  Rge,  and  becoming 
gradually  extinguished  in  euthanasia  senilis,  — 
I  phttsej  to  which  an  immortal  soul  cannot  pos- 

I  ttUy  be  subject.     Nothing  seems  necessary  to 

I  strengthen  this  argument. 

^K  In  the  couT^ie,  however,  of  the  train  of  rea- 

^^M       sonuig  in  which  1  am  uow  engtJ^ed,  I  am  led  to 
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another  argument  an  this  subject,  which  com* 
pletely  scttlci^  this  distiDctioD.  Quadrupeds 
are  ilf^iiied  a  ftou) ;  but,  like  man,  thoy  possess 
a  bfjun,  having  every  odd,  or  neatly  every  one, 
of  the  imrtM  fuuiid  in  thi?  bmin  of  niftii.  Ana- 
tomy proves,  as  wc  have  already  neen,  that  iq 
proportion  a&  the  hiain  of  animals  appmximateii 
to  that  of  man,  their  mental  ftmctioujs  or  powers 
approximate;  ami  it  is  therefore  to  tA)ese.  func- 
tions of  the  brain  and  its  parts  which  are  eom- 
mon  to  man  and  animals,  and  which  differ  only 
in  their  degree  of  development,  that  I  apply  the 
term^  n)iiid,  thought,  intellect,  &c.,  which,  cor- 
reepoodinglyr  differ  m  their  degree  oi  maui- 
festataon. 

Of  these  or  other  terms.  I  care  not  vrhicli 
are  allowed  me  ;  and  though  a  writer  may  use 
any  terms  with  such  definitionB  as  are  neces- 
sary to  cxprcsfi  his  meaning,  1  am  anxious  to 
employ  these  in  the  most  usual  sense.  I  would* 
therefore,  employ  sensation  to  express  the  ge- 
neral function  of  the  organs  of  sen&t; ;  the  Gothic 
word  tliought  or  thinking  or  the  Latin  word  in- 
tellect to  express  the  general  function  of  the 
brain,  coasistmg  of  perception,  its  combinations 
and  thu  processes  to  which  it  is  subjected  ;  th<9 
words  will  or  volition  to  express  the  genenU 
function  uf  the  cerebt!! ;  and  the  abstnicl  term 
mind  to  express  the  whole. 
That  anim^jtls   have  MiMitit^n  by   meanH  of 
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their  organs  ur»en»e,— tbal  they  think,  ihat  ig, 
perceive,  compare,  remember,  &c.  by  means 
of  tiicir  brsin,  —  and  that  they  triT/ by  means 
of  their  cerobeU  —  in  short  that,  as  I  emplay 
the  term,  they  possess  luiDd,  diniiui^bed  and 
modified  in  conformity  with  the  alructure  of 
their  nervous  system,  can  be  indisputably 
proved.  That  they  are  dcf>titiJte  of  rtoul  is 
agreed.  I  onJy,  therelure,  desire  it  to  be  un* 
derstood,  that,  iy  mind  and  the  itrm^  sulfor- 
Jinate  to  it,  J  mean  the  ntrvoiui  functions  tommon 
to  man  cmd  animaU^  and  not  soul  which  is  denitd 
to  the  latter. 

M^jth  thifi  clear  understanding,  one  may  now 
examine  the  notion  expressed  in  the  &ilh  para- 
graph preceding  the  present. 

The  general  nution  there  stated  is  that,  in 
thought  or  intellectual  proces&eiJ^  there  exist  '*a 
physical  chanjc,  a  mental  attcctiou.  and  an  itt" 
scrutnbic  bond/'  And  the  writers  of  this  non* 
sense  expect  it  to  be  believetl  that  they  under- 
stand what  ihcy  write  about.  They  assure  us 
that  '*  tl^f:  physical  clmuge  and  the  mental  aifcc- 
tioQ  arc  |)erfecily  distinct  from  one  another,"  and 
so  well  do  they  know  them,  that  they  proikoimce 
—  "  they  cannot  even  be  conceived  as  having 
the  slightest  rcscmbliuiCG  to  each  other/'  But 
they  do  add,  that"  these  thiafi^s,  so  perfectly  well 
and  familiarly  knownp  are  linked  higetlier  hy 
some  inscrutable  boud  of  conneKion/' 
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That  these  assertions  involve  a  gross  absurdity 
IS  i-axily  shown. — The  inscrutable  bond  of  con- 
nexion docs  not  of  course  mean  apiece  of  wood 
with  naiU  in  it,  nor  a  cord  of  any  kind,  nor  glue 
Of  cement!  it  imphcs  amoral  ornr^eulal  relation. 
TbiH  rclatitrti.  these  writers  not  only  do  not 
know,  but  ihcy  declare  that  it  is  unknowable. 
Now  wlienever  we  know  the  nature  of  two 
related  objects^  and  especially  when  we  know 
them  perfectly  and  in  their  slightest  differences, 
wc  inevitably  and  instantly  know  their  relation 
to  each  oUier ;  for  this  relation  is  only  the  naturo 
of  each,  which  we  already  know,  viewed  incom- 
l^rJE^on  with  the  otht-r. 

Indeed  this  farrago  of  words  about  a  physi- 
calehange,  a  menial  afftMrtion,  and  an  inscrutable 
bond  is  mere  impudent  pretence,  which  the  pre- 
tender does  nut  iltrarly  nnden^Unid.  In  the 
locomotive  syfitcmt  we  have  muscular  motion; 
but  we  do  not  add  to  it  a  motive  aiTectioD 
and  an  inscrutable  bond.  In  ihcviul  system,  we 
have  circulation  ;  but  we  do  not  add  to  il  a  circu- 
lating aft'eclion  and  another  inscrutable  bond.  It 
ts  e()ually  unwarriintahle  lo  do  so  in  the  meiiLal 
system,  where  the  terms  employed  imply  merely 
theactionsor  function's  of  thost^ organs  which  man 
possesses  in  common  with  inferior  animaU,  and 
not  the  scjul  of  which  tliese  animata  are  de^itttte- 

l(,  in  short,  perception  and  iu  con&<?qucnce8 
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ir^re  nut  the  functlonB  of  the  brain,  it  would 
hove  uo  function  at  all. 

Now  we  know,  iliai  (bnclions  are  the  tnotions 
or  peculiar  structures,  and  therefore,  even  the 
m<M  secret  of  all  functions  must  consist  of  a 
flcries  ofmotioDfl,  the  infalhble  properly  of  which 
is,  from  a  cause,  to  produce  cffociKr  hy  bringing 
bodies  cither  into  connexion  by  media  or  into 
aetunl  contact. 

Moreover,  as  sensation  and  perception  arc 
troplichly  dependent  upon  motion,  and  as  the 
latter^  and  all  the  functions  of  Ibc  brain,  are 
mere  combinations  of  perception  or  processes 
to  which  it  in  subjected,  they  aJ9o  must  be 
dependent  on  motion.  And  this  is  confirmed 
by  the  white  substance  of  the  bratn  through- 
oat  coii«i«tin|f  of  Kiuiihir  series  of  globules  ar- 
mnged  longitudinally,  radiating,  or  communicat- 
ing JD  variouB  directions,  obviously  for  the  pur- 
pose of  communicating  motion  like  the  ner\-e-s, 
and,  by  the  change  uf  arrangement  or  cunnexion, 
causing  a  corresponding  change  of  cerebral 
action  and  consequently  of  mental  operation. 

Finally,  it  has  also  been  seen  that  appropriate 
means  of  transmitting  moiion:^  may  be  said  actu- 
ally to  comdUidc  the  nervous  system. 

Theeatistenceindeedofideasi; their  literal  mean- 
ing beiT^  forms,  shapeB,  appearancca,  images) 
in  consequence  of  nervous  motion,  is  certainly 
not,  upon  this  principle,  neariy  so  wonderful  as 
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the  electricity  which  Uic  gj-mootua.  mlurus,  or 
toqieilo,  protlucesi  t)y  means  of  \i»  iierves*-3 
circumAtftnc^,  howe^r.  which  maintamd  a  re- 
markable analogy  between  electricity  and  itfi 
conductors,  a»d  sensibility  and  its  ccmlactors, 
the  iiervt-s,  utid  which  at  {he  ftame  time*  shows, 
that  all  these  atfairs  consist  of  phTsical  motion. 
— IiiTliorapsoit's  AnnaUof  Fhilusophy  for  1815, 
I  have  shown  that  electricity  consists  m  the 
motifins  arcom|ianying  the  decoinfxiftiuuti  And 
recomposition  of  atmospheric  air;  and  that 
;ga]vanisni  consists  in  the  motions  accompanying 
the  decomposition  and  recoropositiou  of  %niter; 
Ihe  sole  materinU  of  tJie  former  l>eiug  oxygeti 
and  a2otQ,  and  those  of  the  latter  oxygen  and 
■hydrogen.  llcncc.*  electricity  nod  galvaDism 
accompany  all  the  vital  phenomena  in  which 
»uch  chah)^  take  place. 

Indeed  every  advance  which  we  make  in  tbo 
knowledge  of  nature  proves  to  uh,  that  her  opera^ 
tions  are  alu'ays  simpler  than  wo  arc  apt  to  sup* 
pose,  nnd  that  we  always  mtM  tlielr  euuscs  by 
steppiT^  over  them,  and  lookinu:  for  them  beyond 
ihe  point  at  which  they  lie,  and  that  alwavs  in 
aome  complestity  and  confusion  produced  either 
by  ourselvea  or  others. 

-  The  ar^ment,  therefore,  which  Mr.  Hume, 
]ii  support  of  his  peculiar  doctrine,  borrows  from 
anatomy,  namely,  that  the  power  by  which 
muscular  motion  is  pcrfonncd  is  myAiermus  and 
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unintelligible,  ami  that  i-ffccU  uf  uhich  we  arc 
i^iorant  and  in  tbemsclrcs  totally  ditfcroat  from 
dune  intended,  are  lirst  iirodiiced— tliis  argii- 
nieat,  I  should  say  this  mere  assertion,  i^  now 
shown  to  be  inac'L-uraiu*  iKjcausr^  as  the  preced- 
ing reasonings  prove*  the  effect  produced  differs 
from  UiaL  intended,  only  in  as  much  us  Lhe  tei^ 
minaticD  of  a  continuous  motion  differs  from  ita 
cr>iiamenci-iu«?iil.  The  he»uliriil  per|)cltiation  of 
Lbe  sanie  specter  of  motion  throu^^lLOUt  tho 
lubuJar  organs  of  the  vital  systi^m,  \h  ttt  ouce  an 
excellent  iltwitrationt  and  on  analogical  proof  of 
aimilarly  continued  nK>tion  throughout  the  intel- 
lectual fiy  stem. 

The  same  argument  applied  by  Mr.  Hume  ta 
p4y>Ye,  that  we  are  cou&cious  of  no  power  in  tlie 
oiind,  when,  by  an  act  or  command  of  the  will, 
we  raiae  up  a  new  idea,  fix  the  mind  to  tlie  con- 
templation of  it,  turn  it  on  all  sides,  and,  at  Ia.st, 
diftmi^  it  tor  some  other  idea,  when  we  tluak 
that  we  have  fiurvcyed  it  with  suHicicnt  accu- 
rac>',  is  equally  refuted  by  the  same  observation, 
and  mu^t  appear  strikingly  iaaccuratc,  when  ia 
addition  to  this,  it  is  observed,  tliat  all  his  terms 

I*  act  or  command  of  the  will.'  *  raise  up  an  idea*' 
'fix  the  mind/  'turn  ttie  idea  on  all  sides/ 
'dismiss  the  idea/  express  nothing  but  motioa 
and  euusttjuently  power,  and  therefore  refute 
hift  !i&sertion. 
,  ^bi^  lue,  indeed,  of  active  verbs,  and  the  Ian- 
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guag[C  ID  general  used  in  expresaiog  Datuml 
openitions,  by  tbe  iinivcrsul  consent  wltich  they 
exhibit,  become  proofs  of  the  existence  of  mo(ioo 
ill  theni.  It  may  be  f«;iid,  that  we  »re  obliged 
to  use  these  tcrma  merely  t>ecau^  our  language 
ftflVkrds  no  other.  But  it  is  a  fact,  that  im  laii* 
guage  atforti»  any  other,  nor  does  it  appear  pos- 
fiihie  to  forni  auy  other.  In  such  inslances  as 
the  above,  power  is  as  much  demonstrated  as  if 
extBma)  motjuu  had  been  pruduccd ;  <iii  internal 
moFcment  evidently  takes  placc^  and  a  train  of 
idtrAs  is  carried  on. 

As  all  lauguugc,  tliercforc*  relative  to  the 
mind,  expresses  motion,  and  ait  we  cannot  eren 
have  an  idea  of  its  operations,  or  of  any  opcni- 
tjon,  without  motion,  any  denial  of  this  must, 
consequently,  have  its  foundation,  since  not  in 
reason,  certainly  in  prejudice. 

Mr-  I-ockc,  accordingly,  in  his  vrork  on  thtf 
human  understanding,  say!4,  "As  iothenianE>er 
in  which  bodies  produce  ideas  in  us;  it  b 
manifestly  by  impulse,  the  only  way  which  we 
oan  conceive  bodies  toopcratc  in ;"  and  notwith- 
standing the  faUe  afi«>ertion  th»t  lie  retracted 
this,  It  retains  it£  place  in  that  work. 

Cerebral  and  macular  motion  even  alternate 
with  each  other  in  such  a  manner  as  to  prove 
their  continuity  or  identity.  Dr,  Darwin»  in  hbs 
Zoonomia,  says,  *' In  some  convuUive  diseases* 
a  delirium  or  iusanity  supervenes,  and  the  con* 
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vuIhiuiis  ceuse  ;  and  conversely  the  convuledons 
shall  supcnxnc,  and  the  delirium  cca»c.  Of 
this  I  have  i>eeii  a  witiiei^  many  tim«!%  in  a  day 
in  ihc  pOTxix)'ama  uf  violent  epilepsies;  which 
evinces  that  one  kind  uf  delirium  is  a  cotivultsion 
of  the  organs  ofiH^usc,  and  that  our  ideas  are  tbo 
tnoiiotu  of  ihesie  or^aiift/* 

Hence  it  i»  that  a  general  compression  of  tho 
brBin,  by  preventing  its  natural  mutiuns,  in- 
slantly  destroys  scnsatioD. 

Every  view,  then,  proves  that  tlie  functions 
of  the  brain,  or  the  intellectual  functionst  arc  the 
motions  of  its  parts.  Thus  evident  motion  takes 
place  in  impression;  a  less  evident,  but  still 
ackfiuwli-il^d  one,  in  inttfllectutil  upcmlion; 
and  agnin»  an  evident  one  in  the  acts  of  volition* 
Bat  mention  nut  only  denionstrstrs  itself  in  Im- 
pression; «cem»  continued  in  thinking;  and 
again,  evidence-s  itself  in  ex|Jre.s^iotl  \  but  beau- 
tifully corresponding  to  the  general  laws  of  the 
most  evident  species  of  mution,  it  docs  not  termi- 
nate here  without  cummunicatiug  new  and  similar 
inotiuiiK — uiupllier  sericH  of  impressions,  idtt<nt, 
emotiomi,  passions  and  volitions,  to  other  minds. 

If  it  be  still  found  difficult  to  conceive  how 
matter  and  motion  can  pro<luce  these  wonderful 
effects,  I  need  only  at  |)r«^&et>l  observf.%  that  the 
combination  of  matter  in  its  grossest  forms,  viz. 
the  mixture  of  the  seminal  and  ovarian  lic^uicU, 
actually  produces  the  organs  of  6eD$e»  brain  and 
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ntrvcA — the  intellectual  organs  of  the  whole  race 
offininials;  and  that  as  tlic  fictioofi  of  all  bodies 
depend  \i\>ou  Ihcir  itirttcturv,  con»er]ueiilly  £bc 
actions  or  Uie  fiinctione  of  these  parts  have  on« 
And  the  same  origin. 

The  mere  projection  of  the  last  friobulos  of 
the  iiL'TvcK  uf  itnprcT^Hton  or  wii$nlioai  into  the 
convolutionfi  and  rcntrictes  of  the  brain,  and  the 
iiiijikiUirm  rif  those  of  volition  04r  ex|>iv:^itjn,  may 
account  for  all  the  phenomena 

For  the  purpose  of  throvring  another  kind  of 
difficulty  in  the  ^'ay  of  rBtional  inqnirj^,  it  has 
been  confenrled  th»t  the  intellectual  operations 
have  continued  unimpaired  in  persons  whose 
brain  ha§  been  altered  by  disea^tc  or  removed 
in  acc»dcDt«.  But  the  ca&es  of  this  kind  are 
always  reported  by  men  incapable  either  of  ob* 
sening  minute  fitrncture  or  mental  function,  and 
are  always  pUcf^d  by  time,  iocalUy  or  circum- 
slances  beyond  the  reach  of  accurate  ob&enam. 
They  an;  in  fact  stupi<l  mistakes,  or  impudent 
fiibrications. 

►'  The*e  the  Werzcis  have  noticed  as  follows: 
.*'  It  bas  been  said  that  sometimes  in  fracture  ol' 
the  cnminm  a  coriHiderahle  [Hirtion  of  the  iiruin 
has  been  removed  n^ithout  any  consequent  de^ 
trimcnt  to  the  |>atien1.  Such  obsnrvationSp  if  al 
all  conformable  to  truth,  would  alford  the  ar- 
giimcnl  ihata^rent  }>art  of  the  brain  ia  evidently 
useless  and  KU]>orAuous.     We  believe,  howe%'er» 
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that  such  obaenrations  have  not  hitherto  been 
instituted  with  Aufficient  care  and  accuracy,  and 
that  pBticnls  of  Oils  kind  have  not  been  obserred 
so  uuintermittingly  and  exactly,  in  a  pnycholo* 
gical  respect,  that  from  them  the  oouclusioa  can 
be  drawD  that  a  considerable  portion  of  the 
brain,  an  or^an  of  such  vast  importance  in  man, 
ift  uA<r1ir»»  and  Kuperfluou^,  and  the  objection 
which  for  that  reason  may  be  brought  against 
a^aertions  of  this  kind  is  evidently  confirmed 
and  placed  beyond  a  doubt."* 

With  regard  to  the  uses  of  the  cerebral  partR^ 
Mr.  Mayo,  however,  in  hia  Physiology,  says, 
"We  may  next  inquire,  whether  an  increaj^ing 
number  and  complication  in  the  parts  of  the 
brain  is  «!sscntially  connecte<l  with  improved 
mental  functionfi.— The  instantia  cnici«,  how- 


I 


*  OWnattim  TcrUir,  L»  frAGtUia  crsiin  quuidoque  AOti 
moilicjim  ccrcWi  putti<^aviD,  ub»qa«  Meroiaatu  Ji3triiueau> 

vcriuti  coDicDtancaf-  cs*cQt,  arpitacato  foruot,  m«gaaiii 
ceicbri  |mrlcin  (ilnric  inutjlcm  cfl»a  n^ll1^  »upcrvncuiiin. 
i\ . X?rodima>  ciutem  obAcrvutloncit  ill&s  usque  hue  non  ride 
liMtfPtt««^4o  ««lif  ruLSM  inMittilsa  «t  av^ratftnlM  ojuamodi 
fcwDinoi  nw  tam  c^niincntcr  ot  axftctA  ro^pccta  p«ycholo< 
gico  o(>»i;rY[kiiM  «»ei  ul  ex  hu  (roncluiio,  non  mi>djcam 
vidclicci  parUm  ccrgbii,  (juod  Utm  msi^m  m  homing  mo- 
mciiii  or^Don  ««t,  intililfin  no  tupcr^Acuum  «>ic,  ct  ilU, 
t[ua^  Indn  contra  fiuciit^tie  dlc^h  formftri  poiSfft,  obj^ciio 
planir  (irmnri  afqui^  omr«m  oitm  dribihittattAm  poni  potsiL 
— D**  Pentfwri  CtrFbri  Strntfuro.  p.  ^67. 
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ever,  upon  ihiH  iiuestiuti^  i»  foLind  in  tlie  com- 
parison of  ihe  brain  of  the  cetaceous  mammalia 
Willi  the  liiiman  brain  on  (he  cme  hand,  and  witli 
that  of  fifih  on  the  opposite— The  cetaceous 
lYiummutiH  IiHvt;  braiitx  wliicli,  be«idcK  being  of 
lat^  size,  are  nenrly  as  complicated  as  tboee  of 
human  beings;  they  might  therefore  be  expect- 
ed, if  the  opinion  which  I  am  combatin^r  were 
true,  to  tnBtiift-Nl  u  rem ^irk able  and  clislinj;ui»h- 
tag  degree  of  sagacity.  Endowed  with  a  brain 
approaching  nearly  in  complexity  and  relative 
eisetothat  of  man,  the  dolphin  should  resemble 
tn  hi»  habits  onr  of  the  Irauisfurnied  pcn^onagi-fl 
in  eastern  fable,  who  continued  to  betray  ufKlef 
ft  brute  diAgui»e  th^iir  human  endowmentti. 
Something  there  shouhl  be  very  marked  in  bia 
deportment  which  Khould  stamp  bu  essential 
diversity  from  the  fishes,  in  whv4;e  general 
nioijhl  he  i?»  ca>^  IIia  habilii  too«  not  hhiinuiiig 
human  society,  render  him  c&pccially  open  to 
observation ;  and  the  class  of  men  who  have  tlie 
constant  opportunity  of  watching  his  gamboU 
in  the  deejj  ure  famed  for  their  credulity,  iind 
delight  to  believe  in  the  mermaid,  the  sea- 
anake,  and  the  crakeii.  Yet  the  mariner  sees 
nothing  in  the  |>orpeii4«  or  the  dolphin  but  a  bsb, 
nor  diHtinguistiest  him  except  by  bin  unwieldy 
kolk,  from  the  shoal  of  herrings  he  pursues. 
The  dolphin  shows,  in  truth,  no  sagiieity  or  in- 
stinct above  the  carp,  or  the  trtnit,  or  the  sal- 
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mon.  It  is  probable  even  that  the  latter,  which 
have  but  the  poorest  rudiment  of  a  brain,  greatly 
exceed  him  m  cunning  and  sagacity-— I  am 
afraid  that  the  instance  which  1  h^velastac)' 
duced»  is  suflicient  to  overthrow  most  of  the 
received  opinions  respecting  the  relation  oftlic 
st2c  and  shape  and  org^ization  of  the  brain 
to  mental  development;  nor  is  it  easy  to  find  a 
resting  piace  for  conjecture  upon  this  flwbjccl." 
It  h  certainly  a  novelty  in  science  that  the  tes- 
timony of  men  famed  for  tlicir  credulity  and  who 
deli|^hl  tu  believe  in  nonscusc%  should  be  thought 
a  gx>od  means  of  deciding  a  question  like  thj». 
Credulous  mt?n  are  never  observers,  precisely 
beeau;^  they  arc  credulous.  From  Mr.  Mayo'a 
way  of  speaking,  one  would  iiuu^ine  tliat  Ans^^ 
ky,  Klein»  Rosenthah  Schneider,  or  some  of 
ihose  who  have  made  most  observatiooft  on 
fishes,  should  have  been  sailors  or  fisliermcn; 
whereas  it  may  pcrbu;i74  be  questioned  if  any 
one  such  person  ever  made  a  single  ob^rvation 
on  the  animals  which  are  most  exposed  to  his 
ooticc.  When,  indeed,  we  conmdcr  the  multi- 
tude of  animals  which,  for  tkouvaiaU  of  yea  vat, 
even  aaturalifibi  have  had  under  their  eyes,  and  of 
whoiw  habits  they  know  little  or  nothing,  can 
we  wonder  that  ignorant  and  ercduluuB  men 
fthould  know  as  little  of  animalvi  of  which  they 
get  but  an  occasional  gltmp^.  Mr.  Mayo's 
conclnkion,   therefore,   thiit  the  dolphin  sIkjws 
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no  RAgHcity,  t^juncled  apparently  uii  vuch  eiri- 
dence,  is  good  fi>r  nothing.  TTie  single  ciroum- 
Hlance  of  this  aiiintal  suckling  ilH  voung,  tho 
conciDUcd  attachment  which  tliis  implies,  ih«ob- 
»ervatiun.  t)ie  care,  the  prm-i<)en^-  which  this 
r«qutrc£,  are  proofs  of  a  sQgacity  Ikr  above  that 
of  true  lishes,  Captaiu  Scoresby,  aiccordingly, 
says  tbnt  the  wlialc,  when  its  youn^  is  har- 
pooned, evince»  "w  ile^greenf  aHetliuiiale  reg^ird 
for  its  offi^pring  that  would  do  honour  to  tho 
saperior  inldligence  of  human  beings.''  Hit 
work  afibrds  decisive  proofs)  of  the  great  intelli- 
gence of  these  ftiumalH. 

But  Mr.  Mayo  adds  "  The  braiae  of  roookcys 
have  a  strong  general  rcisemblaacc  to  the  human 
bniin.  This  must  surely  refer  lo  the  resem- 
blance of  their  physicnl  organs  to  those  of  man, 
not  to  tJieir  sagacity  :  the  dog  should  else  have 
a  brain  nhapetl  like  that  of  the  monkey/' 

Tho  sagacity  of  tJic  monkey  has  always  been 
a  subject  of  fldmiration*  Among  the  Arrowacka 
of  South  America,  Dr.  Hancock  icforuis  me, 
thf.  Qtiata  takcR  care  of  the  house,  cairie*  water 
for  the  family,  and  does  otiicr  clomesbc  duticR. 
That  the  monkery's  sagacity  ia  no  greater, 
is  Tcry  well  ex)}laitied  by  Soemmerring's  vbser* 
vatiun  an  lo  the  Drang'iitang:  "that  the  small 
brain  of  that  animal  declares  ibe  phyi^ical  and 
nrociftae  cause  why  it  is  so  far  beliiiid  man  m  the 
feculties  of  the  mind.     F^  the  greatest  part  of 
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the  0r^n  bein^  deficient,  it  ia  oeceeeary  that 
the  actions  of  the  organ  stiould  be  deficieot 
also/'* — As  to  the  dog,  he  docs  nol  appToximate 
to  the  monkey  in  intelJect.  The  former,  in  cora- 
mon  Willi  verj*  inferior  anitnab,  has  pa^ive  and 
limited  docility :  tbc  latter  ha^  nearly  the  bigheftt 
degree  of  active  i&genuily.  i^ 

In  the  Mmc  ^ork,  howcTer,  tht^se  thin^  ap- 
pear to  be  compensated  for  by  Mr.  Mayo  by  a 
very  «>p>N>tfi/< statement.  "  Whercvcrour  know- 
ledge of  any  branch  of  natural  philosophy  is 
sufficient  to  eoable  us  to  study  with  success  thet 
ust-«  of  a  pan  of  the  animal  frame,  we  invariahtg 
diJ«cover  the  most  exact  adaptation  of  the  phy- 
sical £[tructure  to  the  office  of  the  part.  > .  It  ic. 
impossible  for  ua  therefoi'e  to  doubt,  tliat  in  the 
brain  there  is  the  same  exquisite  fitness  to 
the  purposes  for  which  it  Ls  riewgned, .  .The 
compoi^itioii  of  the  braun  is  doubtless  as  exactly 
suited  to  the  phennmenaoflhojght  aiid  tt^liug.ua. 
the  structure  of  the  eye  to  the  properties  of  lighc'^ 

1  mi^ht  here  close  my  observations  on  the 
funeral  function  of  tl*c  brain ;  but,  previous  to 
proceeding  to  the  function^  of  particular  )^arts> 
it  is  necessary  even  to  clear  away  tlie  nibbish 

*  Pnrt'Uit  cr^u  c!Ticc(jliiiliin  orung-utttfip  minnfttn  phy- 
•icvn  ct  Ci;rl&iii  prcxlilr  cur  amuii  facultaLibtiFi  imitupere  ab 
homiiie  diiiat.  Dfrflcii^it  ettim  mttxima  |»Ttc  or^ni, 
iirtionrK  ejMfdcm  orf^'arii  ctiuiii  ildiduit  ncceive  csl.  —  7\i- 
hak^  Bums  EnctphrtU,  p.  9. 
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which  som€l]i»e»  embarrasses  this^  one.  i  think 
it  expedient,  tlierctbre,  to  make  a  brief  dissec- 
tion of  the  moat  systematic  attack  upon  the  in- 
terests of  truth  as  to  the  ccTcbrai  functions  which 
I  can  Und.  And  here  the  difficulty  really  h  to 
find  any  of  theae  at  all  respectable  in  point 
of  argument.  They  are  generally  written  by 
ficiolists  who  unhappily  mistake  their  zeal  (or 
ability;  and  sometimes,  by  persons  who  have 
specific  motiv-ea  for  writing:.  As,  howerer,  a 
work  on  physiology,  otherwiJ^  amuf^ing  to  com- 
mon readent.  by  Dr.  Roget,  contains  a  concen- 
tration of  all  the  most  erroaeous  argumenU  of 
this  description,  and  as  it  is  the  most  rccpnt  one 
of  the  kind,  f  shall  briefly  dispo^  of  each  of  these 
as  it  presents  itselfin  htsehftpteron  percejition* 

"  Although/'  says  Dr.  Roget,  "  the  corpo* 
lea]  or  physical  change  taking  place  in  the 
Eenfiorium,  and  the  mental  affection  wc  tenn 
Bcnsalion.  fire  linked  together  by  some  inscru- 
table bond  of  connexion,  tbey  are,  in  their  na*- 
lure.  a«  perfectly  distinct  as  the  aubjecta  in 
which  they  occur ;  that  J8,  aa  mind  is  distinct 
from  matter ;  and  they  cannot,  therefore,  be 
conceived  by  us  a»  having  the  slightest  resem- 
blance the  one  to  the  other*'' 

This  is  the  asMCrtion  which  has  just  been 
shown  to  be  a  tissue  ot^  nonsense,  and  to  in- 
volve a  gro^s  absurdity.  The  notion  that  there 
exist  physical  changes,  mental  affections,  and 
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Hn  ini»rru(ab1e  bond,  instead  of  functions  |iei^ 
formed  by  the  braio  and  corrcspoadiiig  lo  thoso 
performed  by  the  other  organs,  —  this  making 
of  mental  o[>erations  or  the  actions  of  the  brain, 
dtHttuct  t'xislences,  and  perw)nifyingtheni  uader 
the  general  name  of  mind,  the  mind»  is  the  caiiso 
of  all  iJie  errors  I  have  now  to  expose,  and  the 
grossQcasofwhich  will  be  readily  acknowledged. 

Dr.  Ro^L-t  nearly  approaches  the  truth  when 
he  says  that  "  sciisationfi  invariably  suggest  to 
the  mind  idea?^  not  only  of  the  existence  of  an 
external  agent  as  producing  theni,  but  also  of 
various  qualities  and  attributes  belonging  to 
these  agents;"  —that  "it  is  certain,  from  in- 
nnmerable  facts,  that  in  Uie  present  stnte  uf  our 
existence,  the  operations  nf  the  mind  are  con- 
ducted by  tht;  instrumentality  of  our  bodily  or- 
gana;**  — and  that  "the  bmin  is  the  material 
iaatrument  by  whirh  we  retr^et;  and  combine 
idca»»  and  by  which  we  remember,  we  reason, 
we  invent." 

I'  Now  here  the  brain  is  distinctly  allowed  to 
be  the  instrument  of  mental  ofierations,  the  in- 
alfumciu  by  which  wc  remember,  reason  and 
invent ;  and  yet  the  same  writer  asserts  that 
tkc  opcraiim^  of  this  tmirummi  arr  fwi  its  oten 
operatufm!  tbui  they  are  tlie  operations  of  wme- 
tliing  etec  !  the  operations  of  an  abstract  term  ! 

"  In  experiencing  mere  sensations/'  aays 
Dr.  Rogei,  "whatever  bo  their  assemblage  or 
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order  of  sitccdssicn,  the  mmd  ia  wholly  pasrave  : 
on  the  other  haiKJ,  the  miod  ia  actjvr  on  nil 
occasions  when  wc  combine  into  one  idcaecn*^ 
nations  of  different  kinds  (nuch  aii  those  which 
are  derived  from  each  separate  ^nse),  when 
we  compare  sensations  or  ideas  with  odc  ano- 
thor»  when  wo  analyze  ^  cofnpound  idea,  auid 
unite  itft  i-VmciiU  in  sw  order  or  mode  of  com- 
bination ditt'erent  from  that  in  which  they  were 
originally  |>re&ented/' 

^irTruc ;  and  this  activity  is  a  voluniarj*  flctiviiy, 
the  conseiiiience  of  a  reaction  of  Uie  cerebel 
apon  the  br»in,  which^  a^  I  shall  afterward 
show,  JH  duly  provided  for  in  their  organiT-ation ; 
but  then  will  or  volilioo  is  no  new  and  )awlus« 
mterfe fences  of  a  iorolgn  power,  but  Ihe  ncres* 
mrtf  consequence  of  preceding  cerebral  actkm 
find  itM  rariouft  combinationii. 

"  Many  of  these  active  operations  of  mind." 
says  Or,  Uugut,  "arc  implied  in  the  proct«s 
of  perceptioQ  ;  for  although  it  mi^dit  be  sup- 
posed tlmt  the  diven^ity  in  the  nature  of  our 
frensatioDfi  would  »uffioientJy  indicate  to  us  a 
cornmondijig  Tariety  in  the  qualities  of  the 
matchai  a^ats>  which  produce  their  impfet* 
noD»  oil  our  senses,  yet  these  vi?ry  qualities, 
nay*  even  the  existence  of  the  objecta  them- 
selreH,  are  merely  inferencen  deduced  by  our 
reasoning  powenf,  and  not  the  immediate  eflecu 
of  those  impressions  on  the  luind/' 
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The«e  infemtces  ure  not  lUo^e  of  nay  inde- 
pendent power,  nor  are  they  s^uch  aft  yre  could 
|>ossibly  avoid:  llie  doing  ao  wotitd  constitute 
iiuanity,  Such  itiference  is  a  mere  pFopajS^a- 
tiuii  ipf  llic  idvas  or  iiimgc^  of  such  mati^rt^J 
u^enu,  and  eveo  wheu  it  leads  to  compliciited 
pnH:esses,  it  in  only  modified  by  pa^t  impf^s- 
^ons,  present  wantfi,  &c.  The  abstract  tcim 
mind  JK  llrt-refurr  no  more  in<lt'pL'ndenL  or 
creative  than  any  other  ubstract  term. 

"  We  mlk,  for  instance/'  says  Dr.  Roget^ 
"  of  seeing  a  distant  body ;  yet  the  immediate 
obJL-ct  of  our  perccptioo  can  only  be  Uie  Jiglitr 
which  bus  produced  that  parlicular  imprc^ion 
ou  our  rt^linu :  wtieiice  wv  infer,  by  u  mental 
pfXKcsa.  the  existence,  tlie  position,  and  the 
magnitude  of  that  boily," 

The  eye.  which  has  to  do  with  light,  Uneven 
llidt>«  a  fttvouritt^  Mtbj**^'!  with  the  npreaders 
of  darkness.  We  denvc  not  from  it.  however, 
the  perception  of  mcicr  light,  but  of  colours  and 
figures  which  arc  distinctly  traced  upon  the 
retina,  and  which  of  cuurAe  are,  in  the  aame 
homogeneoiisly  constituted  ocrvouB  matter,  con- 
tintied  to  the  brain.  Light,  colourii,  shapes 
may  thus  be  said  to  touch  the  brain  Ofi  truly  aa 
they  touch  the  eye;  and  ibc  ujHrRition  can  bd 
called  an  inference  only  in  the  Latin  sense  of 
something  brought  in.  But  ibe  sUraclion  of 
the  eye  to  ar^era  of  this  kind  U  that,  by  iu 
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iQcaos,  wc  do  make  real  infcrcDCCs  as  to  position 
and  magnitude,  aind  ihey  ex|>ect  these  to  be 
confounded  with  the  reftt.  These,  however,  arc 
not  direct  objects  of  the  seDftc  of  sight ;  and  we 
fcoow  them  by  means  of  it,  only  n^  we  know  the 
objects  of  any  oiw  «vn%ts  by  meaii^  of  another. 
They  afibrd,  therefore,  no  proof  of  infefx^DceB 
made  ax  to  the  proper  objects  of  sight. 

"  When  we  hear  a  diatanl  sound,  Uie  imme- 
diate object  of  our  perception  is  neither  the 
£ounditig  body  whence  it  emanates,  nor  the 
successive  undnlatluns  of  llie  medium  conveying 
the  efi'ect  to  our  car ;  but  it  is  the  peculiar  im- 
pression made  by  tlie  vibrating  particles  of  the 
fluids  which  arc  in  direct  contact  with  the  audi* 
ory  nerve-*' 

No  one,  1  believe,  ever  thought  of  perceiving 
a  sotfu  ding  body  by  means  of  its  sounc) ;  but  we 
may  be  said  to  perceive  its  vibrBtions  and  those 
of  the  ainiaHpheric  medium,  ns  well  as  those  in 
the  ear  and  brain,  in  so  far  as  they  are  one  and 
the  same  series  of  motions,  little,  if  at  all, 
changed  by  tlkc  media  transmifting  them,  else 
cuuK)  we  not  dixtiitguiuh  the  quality,  timbre, 
gvprugc  of  sound  produced  by  each  diffbreot 
body.  The  physiotugy  of  the  ear  illustrates,  in 
the  clearest  manner,  the  identity  of  the  external 
and  internal  motiuikS. 

"  It  is  not  difficult  to  prove  that  the  objects 
vi  perception  are  mere  creations  of  the  mind. 
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ituggesled,  probably  insluictiirely^  by  the  ac- 
companying AensaUons,  btit  having  no  real  re- 
semblance or  correspondence  either  with  the 
imprcsaJODs  themselves*  or  with  the  agencies 
wbicb  produce  ihem." 

Having  already  destroyed  the  Doctors  pre- 
miseB  aa  to  mental  inferences,  which  he  now, 
exactly  like  a  magician  or  bartcquin.  changcit 
into  creations  made  by  m^titict.  his  cunclusioD 
cleKnrcA  little  notice.  No  mind  ever  created 
any  thing  in  any  rational  sense  of  the  word. 
But  1  proceed  to  his  proofs  that  the  objects  of 
Krception  have  no  real  resemhlarice  or  cor- 
rtapondence  cither  with  the  imprcfiaions  Ihem- 
ncrivcs  ur  with  tlie  agencies  which  produos 
them* 

"  Many,"  he  asserts,  •'  are  ilie  instances  ia 
which  our  actual  percepbous  are  u'idcly  differ- 
ent from  tlie  truth,  and  liave  no  external  proto- 
type in  naturc/^ 

I  am  wilhngto  meet  in  succession  thusiroug- 
est  proofs  he  can  offer  of  this. 

"  Id  the  absence  of  light,  any  mechanical 
prcs^iurc,  suddenly  applied  to  the  eye,  excites^ 
by  its  edect  on  the  retina,  thu  sensation  of  vivid 
l^ht.  That  this  sensation  is  present  in  the 
mind  we  arc  certain,  because  we  are  conscious 
of  lU  existence :  here  there  can  be  no  Mlacy. 
But  tlic  perception  of  light,  as  a  cause  of  this 
sensation,    being    mseparubly  a&sociatod  with 
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Kucli  jteiiSAtion,  aiul  wholly  ilepemleiU  on  it,  and 
corresponding  in  all  respects,  both  as  to  its  du- 
ration and  intertsity,  with  the  same  circum- 
stances in  the  scnsatioD,  wc  cannot  avoid  having 
the  jxTi'rjitioH  ns  well  a«  llie  xcTiwIitm  of  light; 
yet  it  18  certain  that  no  tighE  has  acted.  The 
error,  then,  attaches  tu  the  perception ;  and  its 
source  is  to  b«  traced  to  the  mental  process  by 
which  jierception  isi  derived  frum  herniation." 

If  ever  there  was  a  beautiful  illustration  of 
the  figure  which  Byron  calls  rigmarole,  this 
certainly  is  one*  Here  pressure  excites  what 
the  writer  calls  a  s^n-sation  of  light;  this  sen- 
sation is  in  tlie  mind  ;  a  perc^Ucn  is  depend- 
ent on  it,  and  corresponds  with  it  in  all  respects 
aa  to  duration  and  inten^ty,  80  that  we  CftDoot 
avoid  having  both  perception  and  sensation ; 
but  aja  no  light  has  acted,  the  error  attachea  to 
the  perception  and  not  to  the  sensation,  which 
equally  exists  in  the  mind,  and  to  which  the 
perception  oorrcnponds!  As  has  been  already 
shown,  sensation  lakes  place  in  organs  of  sense ; 
and  perception  is  only  another  name  for  it  on 
reaching  the  common  sensorium.  There  can* 
thcrcEorc,  be  no  error,  nor  even  diHcrejiaiicy 
between  them.  In  this  case,  however,  there  is 
merely  a  perception  of  something  like  prismatic 
colours;  and  as  colours  depend  on  the  relative 
poailion  of  the  particles  of  bodies,  this  ap|>ear8 
to  bti  produced,  in  the  derangeiuent  of  those  of 


H 


or    CESRBIEAT.    PART§* 


3^5 


tbe  retina,  by  preying  its  concave  into  a  con- 
vex fiurface  9t  a  |>articiilar  point,  ur  by  pneasing 
the  intermediate  humours  a^inftt  the  opposite 
Aicie.  Here  therefore  there  m  no  proof  that  the 
perception  doc»  not  perfectly  conrcApond  with 
tJie  impression  producing  tt. 

The  ^ine  obftcrmtions  apply  to  ih^i  doctor's 
"tppearaiicc  of  a  flajih  of  h^l^t  f'^m  the  lran«- 
miesioD  ol'  the  galvanic  influence  through  the 
facial  DCiTCa/' 

"A  similar  ^Uacy,"  he  tells  us,  '*  occurs  in 
the  perception  of  taftte,  which  arW^  in  the  well- 
k»own  experiment  of  placing  a  piece  of  zinc  and 
another  of  silver,  the  one:  on  the  upper  and  the 
other  on  the  under  fiurface  of  the  tongtie,  »nd 
making  them  communicate,  when  a  pungent 
and  disagreeable  metallic  taste  i&  instantly  per- 
ceived; this  happens  because  the  nerves  of  the 
tnni^e,  bein)?  tictod  u|h>ii  by  ilie  f^lvmilsm  thus 
excited,  oommuuicale  the  name  »cnsalion  an 
that  which  would  be  occasioned  by  the  actual 
apphcation  of  sapid  bodies  to  that  organ/' 

If  the  taste  here  experienced  had  been  a  ve* 
^etahle  or  an  animal  one,  there  might  have  been 
some  reason  for  suspecting  magic  or  harlequin- 
ade; but  as  it  is  only  that  of  the  metal  which 
the  man  actually  holdv  in  Ins  mouth,  the  mutter 
is  plam  enough.  In  all  galvanic  operationst 
tbere  is  a  decomiv^nitton  of  water,  and  this  ap- 
pears  to  facililate  tlie  detachment  of  those  me* 
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tallic  particles  which  cause  peculiar  taste,  and 
which  in  the  instances  of  iron,  copper,  &c-,  pro- 
duce that  effect  without  galvanic  aid.  It  in  no 
way^  therefore,  appears,  as  asserted  by  the 
doctor,  "  that  causesi  which  are  very  different  in 
their  nature,  may,  by  acting  on  the  same  nerves, 
produce  the  very  same  sensation;''  nor  does  it 
follow,  "  that  our  sensations  cannot  be  depend- 
ed upon  as  being  always  exactly  correspondent 
with  the  qualities  of  the  external  agent  which 
excites  them."  On  the  contrary,  in  all  these 
cases,  the  perception  perfectly  corresponds  with 
the  impression  producing  it. 

"  Evidence  to  the  same  effect,"  says  Dr, 
Jloget,  "may  also  be  gathered  from  the  consi-* 
deration  of  the  narrowness  of  those  limits  with- 
in which  all  our  senses  are  restricted.  It  re^ 
quires  a  cert^n  intensity  in  the  agent,  whether 
it  be  light,  or  sound,  or  chemical  substances 
applied  to  the  senses  of  smell  or  taste,  in  order 
to  produce  the  very  lowest  degree  of  sensation." 

It  requires  a  certain  intensity  in  the  agent, 
that  is  some  action.  Because  a  high  degree  of 
sensation  is  produced  by  great  intensity,  would 
the  doctor  have  the  lowest  degree  of  sensation 
produced  by  no  intensity  at  all?  If  it  is  here 
meant  that  there  are  degrees  of  action  yet  less 
than  the  least  which  we  can  distinguish,  this 
does  not  impugn  the  accuracy  or  truth  of  what 
we  do  distinguish. 
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*' On  the  other  hand,  when  their  intenBitj' 
excecKia  a  certain  limit,  the  nature  of  the  sensa- 
tion cliangcs,  aiid  becomes  one  of  pain,'' 

That  i»^  wheik  the  iinpTea^ion  on  an  organ  dc- 
atroys  its  organization,  or  impedes  its  fuiKtion- 
The  effect  is  a  very  natural  and  proper  ot>c; 
and  it  is  difficult  to  see  Mibat  else  the  doctor 
would  have. 

"  Of  the  sensations  commonly  referred  to  the 
seaac  of  touch,  there  are  many  which  convey  no 
perception  of  the  cause  producing  them-  Thus 
a  slighter  imprcA&ion  than  tliat  which  givea  the 
feeltuj!  of  resist^noe  produces  the  sensation  of 
itching,  which  is  totally  different  inils  kind/* 

A  substance  may  sITghtly  impress  the  or^n 
of  touch,  and  by  motion  upon  it  may  produce 
the  irritation  called  itching;  but  why  should  it 
give  ua  a  sensation  of  form  (for  thin  is  the  pro* 
per  object  of  touch)  when  no  form  has  been  im- 
presacd  upon  tijc  organ.  This*  is  cmly  another 
proof  that  perceptions  correspond  with  impress 
flions. 

-  •'  TTie  sensation  of  cold  is  equally  positive 
with  that  of  warmth,  and  differs  from  it,  not  in 
degree  merL-1y,  btu  in  sgiecie^;  ulUiough  wo 
Itnow  that  it  'm  only  in  itfi  degree  that  Uic  inter- 
nal cause  of  each  of  these  seiiMttton^  differs/* 

Ucfc  two  different  things  axe  confounded- 
temperature  generally  eontudered  which  differa 
only  in  lU  degree,  and  the  effects  of  tempera- 
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tiire  ujHJii  the  liuniaa  body.     Tfie  latttf  has  a 


of 


and  haviuir  aUo 


teaipemtiire  oi  lU  own, 
of  hctit,  it  of  course  distinguishes,  and  truly  dis- 
tingLiidiejt,  whatever  is  above  it,  &fi  positively  th« 
op|ioAite  of  whatever  t<t  Iteluw  it;  and  IiimI  and 
cold  in  common  lan^tia^  mean  no  more  tiian 
t)ip:%<  op|Hwrlc  ^elation^  of  temperature. 

"The  only  diftlinct  notions}  mv  arc  capable 
offiirmitig  refifieetin^  ttuiitir^  aie  Ui^t  itcuDKixtM 
of  certain  powers  of  atliactioa  and  repulfiion, 
occupying  certain  portionv  of  space,  and  ca- 
pable of  moving  in  i^pace;  and  that  ita  parts 
thereby  asaumc  djifi°rent  relattve  fKwition^  iw 
con tl durations.  But  of  niittdt  our  knowledge 
is  more  extensive  and  more  prcciae,  because 
we  are  conscious  of  its  existence,  and  of  many 
of  its  operations,  vrhich  arc  comprised  jn  tiie 
general  term  ihotighiS' 

If  tbe  bypotiicscs  of  attraction  and  repulsion 
were,  as  here  implied,  the  boses  of  all  our 
knowledge  of  matter,  it  would  bu  very  slender; 
but  we  {HiMc^  respecting  it  and  its  properties, 
much  accurate  knowledge*  Itcspccling  mind^ 
on  tlio  ccinlntry,  if  the  extent  uod  preciseness 
of  our  knowledge  b  to  be  judged  of  from  the 
pumgrnplis  of  the  writer  who  here  lays  claim  tu 
them,  they  would,  if  there  be  aught  of  truth  ju 
tli«Me  strieturi>,  btf  jtmull  iiuleetl. 

'*  To  assert  tluit  thought  can  bo  a  pn>)»criy  of 
matter^  is  to  ejcteud  the  meanioij  oJ'  the  term 
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maUf-r  lo  tliat  with  which  we  caiinnt  perceive  it 
has  any  relatiwi." 

Ncitiier  external  motioii  nor  internfil  thought 
may  rigbtly  be  called  pm|)ertics  of  matter;  but 
^1  we  h«ve  alreaily  uiiil — I  should  nay  every 
thing  we  know  of  mental  physiology.  proTes 
Uiat  ihey  have  tlie  tno^  intimate  and  the  strict- 
est relations. 

"Al!  timt  we  know  nf  matter  ha*  regard  to 
fpace:  nothing?  that  we  know  of  the  properties 
and  aflecttons  ol'  mind  ha»  any  relation  whaUo- 
ever  to  space/' 

Precisely  the  reverse  is  true.  Mental  opera* 
tioos  are  inlemal  motions,  and  could  not  exi^at 
independently  of  (fpace.  Moreover,  it  is  by 
meaos  of  the  mind  alone  that  all  our  relations 
to  space  and  the  objects  it  contains,  are  main- 
tained. 

"A  similar  rncongrnity  is  contained  in  the 
propOBJlion  that  thought  is  a  function  uf  the 
brain*  It  is  not  the  brain  which  thinks,  any 
more  than  it  is  tlie  eye  vhich  sees,  though  each 
of  these  material  organs  is  necessary  for  the 
production  of  these  respective  effects.  That 
which  sees  and  which  thinks  iji  exclusively  the 
pind;  although  it  is  by  the  iiiKerumeutaUty  of 
its  bodily  organs  that  these  changes  take  place*" 

If  the  organs  of  senne  do  not  perform  the 
functions  of  sensation  us  their  nainc  iinpUcs, 
they  [Msrfomi  no  fuiicikin  at  alK     But  we  knuw 
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that,  with  every  improvement  in  their  organiza-' 
tioD,  the  function  of  sensation  improves,  and 
that  even  though  the  brain  degenerate  in  mag- 
nitude and  number  of  parts.  We  find  the  eye 
proportionally  larger  and  vision  more  acute, 
while  the  brain  is  less,  in  some  of  those  quadru- 
peds which  according}y  have  least  mind.  This 
acuteness  of  vision  is  more  remarkable  in  birds, 
which  have  a  still  smaller  brain;  and  it  is  sup- 
posed to  be  still  more  remarkable  in  insects, 
which  have  little  or  no  brain  at  all.  Is  it,  then, 
mind  which  sees,  in  a  greyhouud^'or  a  hawk,  op 
a  bluebottle!  It  is  really  amazing  into  what 
nonsense  men  are  led  by  prejudice. 

A  concession  is  made  here  by  Dr.  Ri^t, 
whence  two  important  conclusions  may  be  de- 
rived.— J.  As,  according  to  him^  it  is  not  the  eye 
but  the  mind  which  sces^  it  follows  that  every  thing 
v?kick  sees  has  mind, — 2.  As  it  is  not  every  thing 
which  seeSy  But  man  alone,  who  has  an  immortal 
soulf  it  follows  that  mind  and  soul  are  utterly  dif- 
ferent,— So  far,  therefore,  as  goes  the  consci-^ 
entious,  however  unenlightened,  support  of  the 
secretary  of  the  Royal  Society,  the  fundamental 
distinction  which  I  laid  down  between  mind 
and  soul  is  here  corroborated  by  him  in  the 
clearest  and  strongest  terms.  It  is  not,  iudeed, 
for  the  intrinsic  worth  of  this  support,  that  I 
quote  it;  but  merely  as  showing  that  the  dis- 
tincUoQ  is  in  no  way  hostile  to  religion,  which 
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ignomni  »[i<l  inCeresied  [persons  are  apt  lo  ttllcgu 
in  Aiich  coscft. 

But  1  had  almosi  forgottCD  the  other  assertion 
iu  the  doctor  5  para^&ph,  that  it  is  not  the  mind 
which  ihiiikH.  All  thatgoes  before,  and  all  that 
follows,  prove  the  reverse-  And,  as  the  doctor 
a»wrts  fioul  and  mind  to  l>e  dUtinct,  it  itt  diffi- 
cult to  imagine  why  he  so  vainly  strugglcfi  to 
mske  mind  indf  pendent  uf  stniclure.  1»  tlic 
doctor  of  o|)inioa  that  independence  of  struc- 
ture is  so  good  a  thing  that  he  cannot  have  too 
much  ofitT 

"  The  Kensalions  derived  from  the  different 
senses  have  no  resemblance  to  one  another,  and 
bave>  indeed,  no  property  in  common,  except 
that  they  are  felt  by  the  same  percipient  being. 
A  colour  haA  no  sort  of  resemblance  to  &  M>iind ; 
nor  have  cither  of  these  any  Bimilarity  to  an 
odour,  or  a  laslc.  or  to  the  sensations  of  beat, 
or  cold*  Bui  the  mind,  ^hich  receives  incon- 
gruoua  elements,  has  the  power  of  giving  them, 
OS  it  wure,  cohesion,  of  comparing  them  with 
one  another,  of  tiniling  tliem  into  combinations, 
and  of  forming  them  into  ideas  of  external  ob- 
jects. All  that  nature  presents  is  an  mhuite 
number  of  partii^le^,  scattered  in  different  parts 
of  space;  but  out  of  thcftc  the  mmd  forms  in* 
dividual  groups,  to  which  she  giveAUiinity  i>f 
her  own  creation." 

Uy    the    want  of  reberablance   butwecn    the 


Mat  PUhDAUKNTALSTKUCTUItIt  ANI>  Pl>»ICTK»)iS' 

qoalitiw  of  matter,  mentioDed  m  tbe  first  tnd 
ieoond  senlCDCcs,  Dr.  Koget  nioan&  incongruity 
asfftatad  in  the  be^noiiig  of  the  third.  Nott 
that  the  elements  or  qaalitica  of  matter  arc  in- 
congruious,  a«  there  as^ertedt  U  so  obviously 
abeurd  as  to  be  unworthy  of  notice*  If  colour 
dep«-ii<]  uti  the  arraugumcDt  ur  n^lattvu  |>u«itiou 
of  particles,  aod  ^ouiid  on  (Ih;  motiotta  of  these 
particles,  and  imel)  and  ta«te  on  fiiuilar  (|ualitietfc 
in  TClatioQ  to  nutrition,  tliey  arc  not  only  out  in- 
congruous, but  Mj  itttiniately  related^  mi  iinich 
the  same,  that  it  scema  to  require  an  absolute 
analysis  by  means  of  organs  of  sense  in  order  to 
distinguish  tfacni*  As  to  the  a»eertion  in  the 
lafil  ftenlence,  that  natnre  presents  only  ail  iu* 
finite  number  of  particles,  scattered  in  dificrent 
parts  of  sfmce,  ami  also  thai  (lie  mmd  unites 
these  (mrtielcs  into  groups  of  her  own  creation, 
the  wbole,  I  should  imagine,  ftom  this  fenmle 
pcTdonitication  of  mind,  ie  meant  as  a  [wetkal 
fliglil — it  has  no  relation  to  tnith. 

"The  picture  formed  on  the  retina  by  the 
refracting  power  of  tike  humours  of  the  eye,  ia 
the  source  of  all  the  perceptions  which  belong  to 
the  sense  of  vision  :  but  tJie  visible  ap])eaninces 
which  these  pictures  immediately  suggest,  when 
taken  by  tbemF^lTcs,  could  have  given  us  no 
notion  of  the  situation,  distances,  orma^iuidet 
of  the  objects  ihey  represent;  and  it  is  altogt^ther 
from  the  experience  acquired  by  the  exerci*e  of 
other  senses  that  we  team  the  relation  which 
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appearances  have  wiUi  tliosc  objects.  In 
process  of  time,  ihc  former  became  the  signs 
and  symbols  of  the  latter;  while  abEtractetily, 
and  without  f<uch  reference^  they  have  ao  mcou- 
infr.  The  knowledge  of  these  relations  is  ac* 
quired  by  a  process  exactly  analogous  t«>  that 
by  which  we  learn  a  new  language." 

Again  wc  have  the  organ  of  light  made  use  at 
for  the  |iurpose  of  darkness.  The  picture  on  tlie 
reUua  could  oi  itself  ^ivc  no  information  of  dis- 
tance and  magnitude^  because  it  it;  not  llioou;  but 
colours  which  arc  its  objects,  lis  direct  infor 
tiiulion  tht*refore,  as  to  tlie  latter,  must  nut  i>e 
confounded  with  its  inferential  information  as  to 
the  foruier,  as  tlie  lovers  of  obi4ciirily  desin*. 
Tbc  QAftcrlion,  however*  that  the  apj^earances 
whence  we  infer  distance  aiid  ma^iilude,  have 
no  more  natural  connexion  with  these  than  Ihc 
words  of  a  n4.-w  lungimgt?  hai^^  wilij  llitjseofan 
old  one,  or  that  the  relations  in  both  ca^es  are 
acquired  by  an  exactly  analogous  process,  is 
here  made  for  the  purpose  ofiDdueiog  the  reader 
tOKuppoKelhiit  there  isfmly  a  vague  cormeclioii 
between  them.     This  is  not  true  :  the  analogy 

tis  faW.  Tlie  inferences  which,  from  visible 
appwranoes,  we  make  as  ic  distance  and  magni< 
tnde*  arc  natural,  and  similar  under  almihtr  phy- 
rical  and  menial  oircumfitanccs :  the  relations 
which  the  words  of  one  lnn^;iuge  beurto  tlio^eof 
another  ;irc  altogether  arbitrary  and  accidental. 
"  On  hearing  a  certain  sound  in  constant  con- 
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junction  with  a  certain  idea,  the  two  become  in- 
separably associated  together  in  our  minds;  so 
that  on  hearing  the  name,  the  rorrespoDding' 
idea  immediately  presents  itself.  In  like  man- 
ner, the  visible  appearance  of  an  object  is  the 
sign,  which  instantly  impresses  us  with  ideas  of 
the  presence,  distance,  situation,  form,  and 
dimensions  of  the  body  that  gave  rise  to  it." 

Here  the  application  of  an  analogy  which  was 
false  even  in  regard  to  distance  and  magnitude, 
because  our  inferences  respecting  them  are 
natural  aud  similar  under  similar  circumstances, 
is  perverted  by  Dr.  Koget,  as  was  evidently  his 
intention,  to  presence,  form  and  dimensions. 
Now,  as  to  presence  and  that  degree  of  form  and 
dimension  called  figure,  shape  or  outline,  we 
draw  no  inference  at  all — unless,  as  already  said, 
in  the  original  sense  of  something  brought  in. 
It  is  therefore  not  true  that  "  this  association  is, 
in  man  at  least,  not  onginal,but  acquired.'' 

"  The  objects  of  sight  and  touch,  as  Bishop 
Berkeley  has  justly  observed,  constitute  two 
worlds  which  although  they  have  a  very  impor-* 
tant  correspondence  and  connexion,  yet  bear  no 
sort  of  resemblance  to  one  another." 

Bishop  Berkeley,  had  much  of  that  skill, 
which  Dr.  Roget  in  vain  tries  to  put  forth,  of 
making  nonsense  appear  like  sense,  and  is  there- 
fore very  properly  appealed  to  in  this  case ;  but 
neither  his  authority  nor  his  follower*s  admira- 
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tionofthe  justice  of  hi)i  observation  will  bave 
any  weight  with  those  who  can  reason  for  them- 
ftolves.  Aod  they  will  have  the  loss  weij^ht 
because,  io  this  case,  hb  follower  knows  nought 
of  bis  ingenious  and  really  beautiful  cotisisteacy; 
for  thti  doctor  ho^  no  fiOGncr  asserted  that  the 
tan^ble  aud  visible  wutlcU  hear  no  aort  of  re- 
semblance to  one  another,  than,  to  show  as  it 
were  what  noDsenfic;  tbc-  deft^oders  of  false  pnu- 
ciplea  and  spreatlcrs  of  darkness  must  utter,  ho 
flatly  conlradictx  liiinHt^lf  by  adding  that  "  The 
tangible  world  hai^  three  difnensions*  namely, 
length,  breadth,  aiHlthicknejw;  the  vi^^ihlc  world 
only  two,  namely,  length  and  breadth"  -whicii 
is  to  say.  that  there  is  two  thirds  of  j>prfcct  re- 
stmblance,  and  <mly  one-third  of  diflbrcncct 
between  ihem. 

"The  uhjccts  ofnghteonstituie  akindof  lan< 
giiage,  whtrh  nature  addresses  to  our  eyes,  and 
by  which  ^e  eotivoys  informalion  most  import- 
anttfvoiir  welfare.  As,  tn  any  langnagr,  the 
words  or  Bounds  bear  no  resemblance  to  the 
things  they  denote,  so  in  this  particular  language 
the  visible  objects  bear  no  «ort  of  resemblance 
to  the  liingible  objeclj*  they  rt'i>re.st'm/' 

The  doctor  absolutely  luxuriates  and  re^eU 
ID  self-contradiction.  In  the  last  sentence,  he 
granted  two^thtrds  of  perfect  resemblance  be- 
tween visible  and  tangible  objects;  and  he  now 
tays  there  is  none!  and  re-assertit  wtiai  1  hav« 
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now  repeiLledly  «bown  to  be  faltae  in  wlimtcver 
way  it  is  viewed. 

"  The  theory  of  Berkeley  received  complete 
confirmation  by  the  circuniRtanccs  attccding  the 
well  known  case,  described  by  CheAetdett,  ofa 
boy.  who,  from  bcin^  blind  Ax>m  birth,  sitddonly 
a(X|iiired,  ^t  ttie  uge  of  twelve,  the  flower  of 
seeing,  by  the  removal  of  a  cataracts  He  at  tirst 
imagined  that  all  the  objects  he  saw  touched  hi* 
eyes,  as  what  he  fcit  did  his  skin ;  and  he  wia 
tinaUle  either  to  ettlimate  dtntancex  by  tlie  sight 
alone,  or  even  to  disting^uiBh  one  object  from 
another,  until  he  had  coin^iared  the  TisusI  with 
what  hns  been  called  the  tactual  impFeanoci/* 

Aft  lo  diJitancefi  and  magnitudes^  it  was  not  to 
be  expected  he  could  estimate  them,  becauftc, 
as  has  been  rejicatiM^ly  obsened^  they  are  not* 
by  a  direct  process,  objects  of  sight.  But  it  if* 
tht'  conclu^iou  (if  the.  paragraph,  perhaps,  that 
brings  the  very  cheval  de  bataille  of  this  com- 
plete confirmation— *' lie  was  unaMe  to  distin* 
gui^h  one  object  from  another^  until  he  bad  com* 
[mred  Mi»^  yisual  with  ihff  tactual  impression,** 
Now,  even  with  the  lon^  continued  and  ^11 
poitseHHioii  nf  his  senses,  no  human  )>eing  evrr 
dietinguiRhcd  any  two  objecttt  until  he  had  com- 
pered them !  And  that  a  man  should  at  first 
seek  assistance  fh»n  an  old  and  vigorous  sense 
in  behalf  of  a  irew  and  feeble-  one,  by  which  he 
must  have  been  rather  dazzled  and  coolbunded 
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llian  in^nicied,  would  have  been  perfectly  natu-* 
ral,  even  ifthere  had  beeo  more  than  twotbirda 
of  perfect  resemblance  between  tbeir  objects,  a» 
the  doctor  ao  quccrly  asserts  aud  dcaica. 

"This  theory  aifo  affords  a  gatis^factory  solu- 
tioQ  of  a  question  whicb  ha^  frequenUy  been 
supposed  to  involve  considerable  difficulty, 
Damcly,  how  it  happens  that  wc  sec  objects  in 
their  true  situation,  when  their  Jma^s  on  the 
retina,  by  which  we  see  them,  are  inverted." 

The  doctors  solution  is  that  "It  is  not  the 
eye  which  sees,  il  is  thR  mind." — Similarly,  as 
already  obscrred,  il  is  not  the  eye  of  a  brainless 
insect  which  serf;  it  is  the  insect's  mind  I  And 
as,  in  man,  it  is  not  the  surface  of  his  skin  and  of 
his  fingers  in  particular  wliich  feels,  but  his  mind: 
so  it  is  not  the  general  surface  of  the  polyp 
destitute  equally  of  brain  and  nerves,  which 
feels,  it  is  the  polyp's  mindf 

"  Far  from  there  being  any  contemplation  by 
tlie  mind  of  the  iiaaj^  on  the  retitu,  Ave  are 
utterly  unconscious  that  such  an  image  exists, 
and  still  lei^s  can  we  be  sensible  of  the  pcisition 
of  the  image  with  respect  to  the  object." 

We  are  unconscious  of  the  image  or  its  inver- 
sion, because  consciousness  belongs  not  to  sen- 
sation but  to  perception  which  takes  plare  only 
in  thobram. — But  hero  a  remarkable  fact  prC' 
scnts  itself.  Aa  imagf,  and  thai  image  invcrtai, 
eiuu  in  the  c^.     The  do<'tor  will  not  deny 
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that  it  IS  there  for  a  oecessary  and  important 
purpose.  That  purpose,  however,  is  not  our 
consciousaess  of  it.  As  he  observes,  we  are  uD" 
conscious  either  of  it  or  its  position  in  the  retina. 
It  marks  the  organ,  however;  and  it  is  there- 
Jbre  organically  J  physically  f  necessary,  ThisRhows 
that  the  forms  of  external  ofgects  are  necessarily 
maintained  or  propagated  through  the  nervous 
system,  whether  we  are  conscious  of  them  or  not. 

"All  that  we  can  distinguish  as  to  the  locality 
of  the  visual  appearance  which  an  ohject  pro- 
duces, is  that  this  appearance  occupies  a  certain 
place  in  the  field  of  vision ;  and  we  are  taught, 
by  the  experience  of  our  other  senses,  that  this 
is  a  sign  of  the  existence  of  the  external  object 
in  a  particular  direction  with  reference  to  our 
own  body.** 

The  doctor  misrepresents  every  thing  he 
touches.  All,  be  says,  that  we  can  distinguish 
is  that  it  occupies  a  place.  But  as  this  place 
has  an  outline,  we  thereby  distinguish  its  shape, 
which  is  its  form  in  length  and  breadth,  though 
not  in  thickness;  and  this  is  vastly  more  than 
being  a  mere  "  sign  of  the  existence  of  the  ex- 
ternal object  in  a  particular  direction  with  refer- 
ence to  our  own  body." 

After  something  more  of  this  kind  Dr.  Roget 
adds,  "  Many  other  examples  might  be  given  of 
similar  fallacies  in  our  visual  perceptions." 

I  will  only  add,  that,  if  they  resembled  the 
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precedir^,  there  would  be  found  to  he  involved 
in  their^latemcnlerrora  as  egregious,  or  in  Lbeir 
coQclusioiifi  lalsehoodfi  a^^  palpable,  aft  Ihoxe  I 
have  juat  exposed. 

How  admirably  suited  to  Dr.  Koget'^t  ta^te, 
would  be  tbe  Irish  lecturer  (not  the  proround 
thinker  who  ia  now  professor  at  Trinity  College), 
who  saw  in  the  brain  such  a  ii»clc»s  mass  of  con- 
fusion, ihdiX, /or  his  own  part,  he  thouf>:ht  aqunrl 
of  »tir*about  would  do  iastead  of  it!  The  physi- 
ologists ofthift  school  are  still  very  numerous. 

Having  thus  established,  both  by  g;eneral  rea- 
ifcontn^  arnl  by  a  critical  cxaniinatioii  o(  (he  ar- 
guments op]>osed  to  it,  the  truth  that  the  men- 
tat  operations  are  the  functions  of  ttie  brain,  I 
proceed  now  to  consider  tbe  succession  of  these 
in  its  anterior,  middle,  and  posterior  parts,  but 
still  in  a  general  way. 

It  is  of  frrcat  importance,  tn  relation  to  the 
doctnne  of  the  mental  iiinction.*  which  is  deli- 
vered in  this  work,  and  which  is  the  only  object 
of  its  anatomical  detatla,  to  remark,  tliat  tbe  dere- 
lopement  of  these  hemispheres  is  always  frxmi 
before  backwards — precisf^ly  in  the  direction 
which  [have  assigned  to  the  functions  generally. 

This,  as  corresponding  with  the  early  fcr- 
mition  in  tbe  fcruix  of  all  the  anterior  parls, 
already  described,  while  An  open  canal  exists  in 
place  of  the  posterior  ones,  at  a  time  too  (before 
the  fourth  month)  when,  in  consequence  of  the 
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latter  crrcu instance,  locomotion  cannot  be  pel** 
formed,  —  this  devclopmcut.  I  say.  being  al* 
ways  from  before  bwckwvird,  strongly  supports 
the  funeral  doctrine  here  delivered, 

Tie<Uritmiin,  accordingly,  observes  liiat  the 
hemiaphercs  in  the  fcetiit^  qs  well  aft  in  animals. 
are  developed  laterally  and  from  before  back- 
ward; that  they  extend  in  tlic  latter  of  these 
directions,  successively  over  the  anterior  »triatcd 
bodies^  posterior  striated  bodies,  tuberclest  md 
at  length  over  the  cerebel;  and  that  these  por» 
tionsofthe  brain  become  gradually  more  elevated 
and  more  convex,  &c.* 

It  follows  that  the  direction  of  cerebral  action 
orfunction  corresponds  wilh  tliu  direction  of  c«re* 
bral  growth  andora;tinization;  for  wherever  there 
is  structure  there  is  function.  The  direction  of  ce* 
rcbml  function  is  therefore  from  before  backward. 

Tilts  fact  udminibly  support-'*  the  view  I  huve 
already  given  of  the  ascending  actions  of  the 
anterior  nerves,  columns  and  radiating  nia^sea, 
and  equally  supports  the  view  I  have  to  give  of 
ihe  baekwanl  acliuuN  of  the  intcnnediate  parts. 

^  Aa«  ftlLem  dem  «rhcllot,  dftfi  djc  Bildufig  dcr  Hemk- 
pNtrvn  dM  grcHt^n  Himw  im  F<>tu«  uie  \ti  iI«d  Thienn  vqa 
MTn  nnd  vun  drn  SHitn  aiiag*1ii,  irnd  doiu  lio  iiclk 
«aoc«Mive  voti  vnrn  narh  hint^n  Wh^r  dt«  ^ir«in«n  KSrpeTk 
dj*  Ff-rmr-indirhrn  SdiUHrTrikliUj^L,  die  Vmrbll^l  und  vnd* 
\\v\x  Biifh  ubrr  d8S  kleine  Hifa  nusbrttite^i.  Feracrp  dlM  & 
HomUphon:!!  ollmaJiIi^  iLubct  and  £cwu1l>tGr  w«(dea,-^^^iiit* 


■ 


OF  rBBEBRAli   rARTS. 


371 


and  of  the  descending  actions  of  the  posterior 
columns,  nerves,  &c,  because  ii  contributes  to 
establish  the  communicatiou  between  the  former 
aod  the  latter. 

It  is  natural  to  enquire  whether,  in  this  auc- 
cessire  growth  of  cerebral  parls^  and  extensjon 
of  mental  function,  from  before  backward^  the 
three  lobes  of  ^vhich  each  hemisphere  con^Uu 
are  to  be  found  together  at  the  anteriur  part  of 
the  mass,  only  reduced  in  size  even  from  the 
first*  or  whether  it  is  the  anterior  lobes  which 
first  appear,  and  the  middle  and  posterior  which 
succeed  them.  The  tirst  case  would  imply  the 
coexistence,  in  however  feeble  a  degree,  of  all 
the  functions  these  parts  may  exercise:  tlie 
Aecond  would  imply  that  the  function  of  one 
preceded  that  of  another. 

Tiedemann  informs  tis  that,  toward  the  end 
of  the  third  months  each  hemisphere  consists 
only  of  an  anterior  lobe,  for  the  middle  and  pos- 
terior form  but  a  small  rounded  appendage;" 
that,  m  the  fourth  month,  laterally  aitd  betieath, 
wcfind  each  hemisphere  divided  byagroove  (the 
fissure  of  SylvlnsJ,  into  an  anieriur  large  lolje, 
and  into  another  small  mass  corresponding  both 
to  tlic  middle  and  jmstcnor  lobes  ;|  that,  in  the 

*  J«<]c  Hcminpharc  Wtcht  nur  au«  dem  vorderen  Hirn- 
LAppcn,  dcnti  <lor  miitt«re  and  hintj^rc  Lappcn  icclkn  nur 
titica  klein^n  tbj^ruadcton  ^nliin^  tint.— Ittitl.  p,  l-th 

-f  Von  dcr  S^itc  und  \on  unien  >n|p!»ehcn  iit  jcdo  He* 
miftpbAF*  durch  tine  «h«4Cli«  V#Tiif<fiin|i:.  di^  lylvitehA 
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sixth  month*  tinderneath  we  observe  Uie  ante* 
rior,  middle  and  posterior  lobes/  the  middle, 
which  form  around  prominence,  being  separated 
Trom  tlie  posterior  by  n  slight  tieprcssion  ;f  and 
that,  in  the  eighth  month,  oa  examining  their 
inferior  surface,  we  perc*;ive  the  anterior,  middle 
and  posterior  lobes,  the  rcsjicctire  limits  of 
which  ar*^  well  defined. J:  We,  monnjver,  know 
that  no  animate  below  the  quadrumana  at  any 
period  possess  posterior  lobes.^ 

Hence,  then,  it  follows  that  the  direction  of 
cerebral  frniction  i»  not  only  from  before  back- 
ward, but  thnt  the  fimetions  of  the  anterior 
lobes,  separately  and  distinctly,  precede  those 
of  the  middle  and  of  the  posterior — the  latter 
never  at  all  existing  in  Cjuadrnpeds. 

That  the  fmictionrt  of  the  lobes  are  more  or 
less  distinct  is  proved  by  the  corresponding^  dis- 
tinction of  parta;  for  nature  does  nothing  la 

Onibc^  ill  den  ^nuAen  ic<n!f--mi,  U[w!  in  dnt  U«jnea  g^ 
mriaKclinlMicfi^Q  initiTcTnnunULiplercui^ppenmbigpttbftilL^ 

*  Die  H''ii)tft|iliiifrn  Tou  anton  «ngoteheii*  rei«;«ii  die  vor- 
ctflrvn,  dit  milllcccD  uni  die  hinieren  Ltppcp. — Itid^p^  L43. 

f  Die  iiiilt]«roit,  ab^ruudei  vorspiin^adeoi  Lftppcii  mmA 
durcft  em«  EinHODkunfi^i'OQdetihinlcrc&l^pprn  jctscbif  d^ii . 

t  Man  «ft)Jiclct  tii  tier  unicren  KUche  die  dcHtWk  abge- 
g^nfl«nT«nl««n,iniutiM«QUiidhiiit«r«ttL3pf«^. — /&;*l143. 

^  Atlrn  Thieton,  much  i^Ibit  d«o  Sungvibicreo,  mil  Au*- 
jkthTDtf  del  Affpit,  4tr  tu:vt«r«  LappPn  dM  groiioa  llinta  snd 
du  liinii»r^  Horn  dm  UtetivrntHki^h  MiIl— /brf.  p,  179, 
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vain,  and  &  distinction  of  org^an  ia  a  distinction 
©r  action. 

IVow  the  distinct  functions  of  these  superior 
parts  of  tho  brain  le  a  subjf^ct  of  immense*  iin*- 
poilancc,  because  it  is  in  them  that  all  ttie  aA- 
cendinff  fibres  end,  and  all  the  returning  fibres 
begin,  because  on  them  probably  impra^vioDs 
are  made  and  maintained,  bccuuse  from  being 
superficial  they  aif'ord  some  means  of  physiog- 
nomical observation,  because  they  are  more  ex- 
posed toinjuriea,  and  because,  vith  some  notion 
of  their  innctions,  wc  may  better  observe  the 
eflecta  of  the  )osa  of  particular  portions  of  their 
•uperiop  partB. 

The  aiibject  presents  peculiar  ditticulties  ovr- 
mg  to  the  deqfree  of  resemblance  between  the 
parts;  but  still  some  guidance  is  afforded  ns  by 
their  evolution  beinj^  succewve,  and  by  the  dis- 
tinction siibsiating  between  them  from  the  first. 

As,  then,  in  the  mass  of  tlic  bt-miKpherc*^  con- 
fitttutiog  nearly  the  whole  of  the  brain>  Ihere  ia 
noUiing  so  remarkabte  as  their  distinction  into 
thr^c  lobes,  so  with  regard  to  the  funcltons 
which  the  brain  pcrfurniii,  the  chief  uud  indeed 
the  usual  dtstiDction  of  mental  results  i^  into 
ideas,  emotion^  and  passions,  of  which  the  cra- 
niologtcal  arrangement  —  propensities^  senti- 
ments and  inlelleetual  <|uaruies,  in  tmly  a  dis- 
oMering  and  injurious  inversion. 

In  these  mental  resultj^,   idi.-<is  precede,   be 
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cuLUae  tliey  are  the  mere  consequence  of  our 
combjQing  perceptions;  emotion?,  in  which 
pleasure  or  pam  U  superadded  to  ideas,  fellow, 
because  tLcy  How  from  the  next  operation  of 
comporinj^;  Eind  pa^fsions,  in  which  desire  or 
aversion  ia  superadded  to  emotions,  succeed^ 
because  they  spring  from  the  yet  more  advanced 
act  of  determining. 

Thus,  these  three  great  acts  of  the  brain 
succeed  in  the  same  order  with  its  three  prin- 
cipal ports;  and  we  might  thence  be  induced 
to  suspect  that  the  anterior  lobes  had  some  con- 
nexion with  ideas;  the  middle,  with  emotions; 
and  the  posterior  with  passions. 

Respecting  such  relations  ax  these  between 
parts  and  functions,  the  phiWopher  will  not 
hastily  decide;  but  as  surely  he  will  not  lose 
sight  oflhein,  because  they  may  leatl  to  extend- 
ed an&logieg  and  positive  results. 

It  is  moreover  imjKtssiblc  not  to  be  struck 
with  the  circumstance  that  the  three  cerebral 
Jobes  correMpund  to^  aud  are  al  some  |K)int>i 
superimposed  upon,  three  other  masses  in  the 
base  of  the  brain,  namely  those  which  in  lower 
animals  receive  the  olfactory  nerves  and  aro 
amilogous,  as  I  shall  show,  to  what  may  be 
termed  the  inferior  lobes  in  man^  the  four  tu- 
bercles which  arc  placed  in  the  middle  part  of 
the  brain,  and  the  cerebel  which  is  i^aced  be- 
hind.    Hence  Caruh  makes  llie  remark  that 
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*'  the  hemispheres,  in  llie  three  lobes  nf  earlt 
8ide»  reproduce  the  three  original  cerebral 
roassesr  placed  one  behimi  the  other/** 

1  have  not  yet,  in  this  work,  ^yslematically 
considered  the  functions  of  any  of  these  parts ; 
but,  in  order  to  profit  here  by  tbe  further  judi- 
cations as  to  the  functions  of  the  cerebral  lobes, 
x^hieh  a  slight  knowledge  of  them  would  atford, 
I  may  call  ihe  reader  s  attention  to  the  epithet, 
originaJ^  which  Carus  here  applies  to  them,  be- 
cause they  are  tbe  chief  parU  fuund  in  tfte  in- 
ferior vertebral  animals  and  the  first  to  be  seca 
in  the  foetus.  In  the  animals  now  mentioned, 
moreover,  the  anterior  mass  receives  dircetly  or 
indirectly  an  ulfactury  nerve,  and  therefore  it 
belongs  to  tlic  lower  perceptions  connected  with 
the  vital  sy&ttem ;  the  middle  mas$  (tubercles) 
lA  intimately  connected  with  involuntary  ac-^ 
tion,  as  shall  afterward  be  Khown  ;  and  the 
third  masa  is  the  cerebel  ur  organ  of  voluntary 
action. 

Compared  with  these,  tlie  cerebral  lobes  are, 
as  these  facts  show,  superadded  parts  of  higher 
character,  found  only  in  aiitmaU  of  higher  tiinc- 
tion.  It  seems,  therefore,  at  first  sight  pro- 
kLblc  that  the  anterior  lobes  bear  the  same  re- 
lation to  the  intellectual  system  that  the  ante- 
rior mass  with  which  they  are  espccmlly  con* 

*  An  Introduction  u>  the  CompnrativG  Anatomy  of  Aai- 
nuib,  vol.  i.  p,  $75, 


170  FUKDAMEKTAL  8TRUCTCRI£  AMD  FUNCTIONS. 


nected  bears  to  ihc  vital,  while  at  xht  same 
tiiue  the  mtdiiie  and  posterior  lobes  maintain 
&bo  some  relation  to  the  involuntary  and  volun- 
tary organs  respectively  which  lie  under  them. 

Amp  tlien,  the  aulerror,  middle,  and  poetcrior 
lobe^  have  relatioDs  of  development  and  position 
reepeclively  to  the  Bimplei^t  and  earlie.^t  per- 
ceptive organ,  to  the  ioiir  tubercles,  and  to  the 
cerebel,  so  do  ideas,  eniotionB  and  paH^iionSp 
apparently  functions  of  the  former,  relate  re- 
spectively to  simple  perceptions,  involuntar)'  ac* 
tun  aiul  Tolimlary  nchon,  which  are  evidently 
the  functions  of  the  latter.  The  relation  of 
ideas  to  simpio  pcrcoptinns  is  obvious,  and  in- 
voluntary actions  are  as  naturally  the  result  of 
emotions,  as  voluntdry  actions  are  the  reiwlt  of 
the  pasBions. 

Thus  the  n-lalionM  df  develnpmrint  and  pofii- 
tion  subsisting  between  the  cerebral  lobet^  and 
the  subjacent  parts,  and  the  existence  of  a  «*- 
milar  character  hi  the  functions  of  the  latter  to 
that  which  was  at  firnl  xight  E«u.sppcte<]  in  the 
ftinctions  of  the  former,  aftbrds  another  argu- 
ment in  favour  of  these  lobes  being  rcapcciivcly 
connected  with  idcas^  cmotiont^  and  passions. 

In  the  third  phce,  tht?  rehitions  which  both 
these  series  of  parts*  in  their  first,  second  and 
third  portionfi.  bear  to  the  organs  of  sen^e  and 
the  ncr^'cs  ascending  to  them  —  the  cirx:um* 
stance  that  the  nerves  of  touch  awending  from 


. 
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M  parts  of  the  surface  appear  to  pass  more  di- 
rectly toward  the  anterior  part  of  the  brain,  that 
the  nervev  uf  i>iglil,  diid  p^rrhaps  those  of  smell, 
pa#4  toward  the  tubercles,  and  that  the  nerves 
of  hearing,  and  perhaps  those  of  tasting,  pasi4 
toward  the  ccrebel,  while  at  the  same  time,  as 
hai;  1h-cu  already  shown,  the  sense  v(  touch 
seems  to  generate  ideas,  the  senses  of  seeing 
and  unell  emolioos,  and  t)ie  senses  of  hearing 
and  t&atc  passions,  afford  elo  additional  indica- 
tion that  th^rse  lobes  aru  respectively  connc-cted 
with  ideas,  emotions  and  paf^»ions. 

Tiiially,  physiognomical  ob;«ei  vatious  favour 
that  connexion. 

As  to  the  functions  of  the  posterior  lobes  in 
particular,  it  may  be  observed  that,  in  the 
quudrumana,  exi^it  these  tobe«,  and  the  poste- 
rior hoins  of  the  lateral  ventricles,  which  am 
alfio,  says  Tiedemann*  the  latest  parts  deve* 
lo[jed  in  the  brain  of  the  fcctus-* 

Now  as  tbe^-e  parts  arc  the  last  produced,  m 
arc  the  senses  of  taste  and  heariiig  the  la&t  in 
acquiring  delicacy  and  power  of  discrimination. 
It  would  indeed  appear,  that  with  the  £Uj>c- 
riority  of  taste  and  hearing  corre^i^oiidit  the  dt^- 
velopmcnt  of  the  posterior  lobes.  This  indicates 
that,  as  roots  of  the  olfactory,  and  probably  of 

*  AucK  tm  Fotu>  bil[l«ti  «ich  d'ta  Windnnfan  do  liia* 


« 
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ihc  optic,  nerves  pass  to  the  mid(lle  lobes, 
others  of  the  auditory  and  gustatory  nerves  pass 
to  the  posterior  oiiqb.^ 


*  Th«  W«tiscls  aJbrd  a  strong  cexeec  in  favour  of  the  coo* 
aexion  of  t&st«  with  tL«  pcali^riQi  lobM. 

Vicensrius  juvcnis  cneUbs  pharmacouta,  multa,  pnt^er- 
tim  boUmO4«0dMitm  jnttructtu,  tie  r«Iiquo  Xtm  tnin,  laat'^m 
ftUetift  ^i^bat,  ul  jtJre  inter  bomin&s  meniia  non  fatH  com- 
polef  num^ratl  posaet,  Bibebat  exempli  gratta  dirjidiftm 
vini  g;eneroAis«]nii  menfturam;  qua  bausia,  tre«ntjl  ijuntuor 
^sptliae  slomnchic^E  tmcins  sumdrnt,  nc  i](?ni[|ue  acx 
aeplemve  fortia  cafTe^ie  puteltaii  eihutirrFbnt :  et  *i  ton^n 
caLoria  nec&uiano  indc  orituri  cogiintio  «ubiroC,  nnuimu,  i|UB 
putCMU  ccletitate  dua»,  auc  lr<;«UfjU)ic  incnmnu  cvucuab&t. 
Ct'nicdsut:!!  intio  uou  luiiiuB  mBt^lcdS  &<:  porUnioia  er*t. 
VigiiiU  ^uinque,  ad  ui^mta  u»que  poma.  atque  eiiodc  jiiAculi 
nt  beue  inln'ti  Ingenten)  portL&n«ii)  fttxaptus  nbtU[U«bat;quiD 
vel  dc  raiftimEt  mokstia  iade  orU  coaqucrctur-  Dcambula- 
ItoDMtdduodociiar  nuX  ctiura  quatuordocim  hoturum  ftptdium 
cxundchnt,  ciimquc  donium  rcvcriurui,  bn^vmimum  viam 
ftb  ob  viu  puraunluelur,  Luo  ommaa,  per  trtum  quiituorTt 
IiorATum  amba^^ci  ava^abaur. 

Subito  morbo  corcvptui,  itu  quid^m.  ut  nulJutn  inde  vitM 
periculum  pra^vid^retiir;  leroo  liimpn  dio  exiinctat  ««t. 
Rog^ati,  cad»v«rL«  •«clbnemiaftiittt(?buii]D». 

En  cnvo  p^rorU  airjne  abdominia  nulliini  morbovM 
affect: cri}ia  »igimm  pilparcbm. 

In  cer«brO;  quod  Arjoiin^  mhI  non  norbofte  dumni  enl, 
praalci  tcquealc>  dua«  ojem^ralu  di^JU  inuUlioiica,  Bihll, 
i|Uad  a  aatia  cunstitutiwie  rocedcrcl,  drlrgcbatur, 

[ft  ButcrioTC  u-tticcl  ac  ntedta  utriauiue  iietnJ^liafliii 
ccrcbii  parte  ^ri  aidmodum  masxii,  Igngctitte  «■  tc  iniricom 
diaaili  idcotfdc  ncc  Uiu  ttiulii  cra;it.  sulciquu  bier  coa  wD 
•otito  ptofundiorts. 
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Monties,  accordingly,  have  a  more  discrimi- 
nating sense  of  taste,  if  not  greater  capability  oT 
difitiBguishing  musical  lime,  than  inferior  ani- 

It  is  surprising  that  writers  should  not  have  seen 
that  to  this  possession  of  posterior  lobes.  Is  due 
the  peculiar  elliptical  form  of  the  human  brain. 

The  most  accurate  observers,  however,  have 
pointed  out  that  form  as  the  chief  external 
characteristic  of  the  human  brain.  The  Wen- 
zels  say,  "The  difference  between  the  length 
and  the  greatest  breadth  of  the  brain  in  man  is 


Jo  poslerior^  Ltttem  utnusque  hem i»pli tier ii  cerebri  parli) 
^fi  Um  mullij  taropamccangueti,  txm  vatin&KXi,  Umc^ue 
nrcl4  sibi  odjaccDles,  sulcique  inturjccti  vix  non  ocanmo 
ploni  adco,  ut  mioUta  liftoc  ac  pronus  singuloria  yanctAtun 
conjuoctio  lummac  Dobi«  odmirntioiu  etscii  |^ro«  c^tjijipe 
ttm  insi^i  rarieUla  ih  uiio  eodemque  cer«bro  dUtincloi 
IiactcQu*  nuit<|U(im  ob«(irvavcrcuntjs, 

Altemnvniortbiliiiut  priore  mftnifestedcpcndenaTaHeias 
ca  cnu,  <^aod  in  utroqui!  po«uHur«  cornu  Tcninculorucn 
lAitfaliiiTTif  tyiav  cvteroi|um  aclntoditm  [inrv»  utii\tl,  nee 
mmimTim    tubum,   ibi  ul   Mjict   »ili|    v^Eligium    i]«prchan- 

laiun  vr^u  UWrU  eiitUQtiii  vcrittmi1il«r  AceiiA  ijuftdua 
gjrrorum  iu  vuperficic  cerebri  sitt^rum  magnitudiiii:,  atqav 
cert&iluadaiii  >ijlGoruEa  Inttr  ^rot  jtccnliuin  (jrorunOjUtc 
pcodct  1  pari  quofjuc  moilo  divfrs^i  cmiarDtjac  utiuti  mELfm- 
tado  ft  divena  fitcnorunn  fjrrorum  c»ngmuJtnc»  utque 
diterea  tulcortuu  intcrjaccntiuia  profundilatc,  ct  uoon  um- 
pcr,  plcrumqcic  liiin(?(»  pondL'rc  vidwlur.  —  Xta  Ptnitivri 
Strnotura  Cerff^r*,  p.  U6. 
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uiiircrsnlly  greater;  in  mammalia,  less;  in  birds, 
^vAii\,  The  brain  thervforc  of  man  In  ofnl]  the 
Jeast  rcjund.  and  that  of  birds  moat  so/'*  And 
TiedeinfLnn  cunchideft  '*  tU»i  ttie  brain  of  tnao 
f&r  cxcceda  the  bruin  of  other  mammalia  iu 
elliptical  Torm.^f 

It  is  a  remarkable  faet  and  should  not  be 
omitted  here,  that  the  German  brain,  or  1  may 
perhaps  say  that  ofllic  Gothic  races  generally* 
M  niuchiitoru  round  than  that  of  the  Celtic  racen, 
and  that,  conformably  with  my  ascription  of 
passion  to  tlie  posterior  lobes  the  former  are  as 
dcficicDt  in  passion  and  ener^  as  the  latter  arc 
remarkable  lor  thi-m.  Hence,  with  pi;rlect 
knowledge  of  the  disgrace  of  their  political  con- 
dition under  their  petty  jailor  prince^  tfa6 
Germans  rest  inactive  ;  while  with  less  accurate 
knowledge,  the  Frencb  are  yt-^arly  sweeping  away 
public  robbers  and  their  institutions  or  constitu- 
tions, and  the  Italiaan  are  hi  ince«»ant  acltvtiy. 
As  reg:ards  the  connexion  of  the  posterior  lobes 
with  the  senaes  of  taste  and  moving,  it  may  be 
observed  that  the  French  arc  most  reclicrchi  in 

*  DilTi^rcniiii  [dIci  lurichutliiicia  rt  maifmnm  latJludi- 
ncm  cerebri  hi  lioiuitii:  univtfraim  major:  miuijr  >ii  iiiunna- 
Vihuin  in  V 0 liiC r i bus  mini nm  <tM. — Cerebrum  hominlt  ifitur 
oiuiilLin  mioUTK,  rotucrtim  autem  moibic  roivndun  ««t.— 
/iirf.  p,  S53. 

t  ludc  scquitur,  cerebrum  hominif  fi^m  clUptics  ccr«- 
bruin  cclcfomm  luanunajiuiD  Lonee  lupcrah. — ftatua  Ctrt* 
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ih*"  gratification  of  taste,  and  the  Germans  re- 
Darkabtc  for  coarweiiws ;  ihtxi  the  music  of  Italy 
is  »»  powerful  from  itH  passion  as  from  its  grace 
and  beauty,  while  tliat  of  Germany  is  remark- 
able for  iude^ripiive  and  sonti  mental  characterp 
as  influenced  by  the  abundant  ideas  and  emo- 
tions of  their  more  expanded  anterior  and  middle 
lobc^. 

The  original  craniolof^isUj  reduced  by  the 
defect  of  extended  poatenor  lobes  being  the 
churacterislic  af  their  countrymen,  ^t  down 
the  form  resulting  from  it  as  an  excellence. 

SrCTfON  IV. 
trarc^DitE  A«[>  nrvmoK  cr  tun  iKTiR»Bm4Tc  p«rt*. 

The  posterior  siriatcd  bodies  do  not  appear 
to  exiHt  in  fishes.  Reptiles  appear  to  puowesa 
ihem.  Birds  iirat  dearly  present  two  smalt 
eminences  of  this  kind. 

Anatomista  appear  to  have  been  greatly  per- 
plexed 'as  tu  Ihe  lelHttun  of  these  to  llie  anterior 
striated  hodiefl. 

The  striated  bodies,  anterior  and  posterior, 
are  commonly  considered  os  conRisling  of  fibres 
which  with  M>mc  deviations  nm  on  together  in 
the  same  system  to  the  fibrous  cone-  Ticdc* 
mann  occasionaliy  speaks  aa  if  the  bundles  from 
the  peduncles  ascended  through  both  striated 
bodies;  and  thfuif^h    Reil   has  kept  clearest  of 
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this,  becaunc  he  describes  wbat  he  saw,  yet  ha 
perpetually  involves  hoth  striatal  liodies*  iti  iha 
same  general  direclion^his  error  being  pliysio- 
logicEil  rather  than  ^DatoniicaL 

Anatomists  appear  never  to  have  thought  of 
a  c1e»Lceii(liL]g,  as  well  as  vlu  ascending  motion, 
or  of  the  possibility  of  one  of  these  bodies  ra- 
diating outwaid,  and  the  other  inward,  and  lliey 
have  therefore  perpetuity  treated  both  as  in- 
volved in  the  same  course  of  action. 

As,  indeed,  the  anterior  striated  bodies  dis* 
perse  fibre!^  upward  to  every  point  of  the  cir- 
cumference of  the  hemispheres,  and  as  the  pos- 
terior recxNve  the  fibres  returning  frum  till  these 
points — as  in  reahty  these  two  pairs  of  bodies 
are  forroed  chiefly  by  the  intersection  of  the»e 
fibres  ascending  and  descending— it  was  a  Icdow- 
lcd*^e  of  this  ulone  that  coultl  unravel  the  com- 
plcxily. 

I  vhall,  at  the  close  of  this  section,  menlioii 
the  views  of  these  parts  which  led  me  to  under- 
stand them;  but,  as  usual,  I  shall  state  those 
views  of  oihent^  which  occasionally  led  them 
nearly  to  the  same  conclusion. 

It  is  indeed  wurthy  of  remark  that  anatomists, 
in  iheir^omewhat  unconnected  tracing*  of  librcs, 
support  the  physiological  views  now  given,  so 
far  as  the  structure  of  the  parts  is  concerned. 

Iteil  obaenes,  that  "  at  the  inner  side,  the 
pMterior  striated  body  is  thickest;   toward  its 
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outer  side,  it  becotnea  tbinuer  by  dcgree^i;  its 
radiation  goes  from  within  outward;  tfte  tt^ile 
Jihres  proveeJ'mg  fryim  itn  whole  ni/htanee  rrovjd 
tou^ard  its  outer  sidt^Jhnn  there  a  dcvussatwrty  and 
f-UTi  4*n  iogtther  iriih  the  Jibroris  cone.  When, 
therefore,  we  cut  the  cerebral  peduncle  imme- 
diately behind  the  i>o!iterior  Nlriated  bixiy^  raise 
succcsfiivcly  the  first,  second,  and  third  layer 
ill  ihi^  dttrk  SL>b:«taiire  fniin  within  outward, 
and  carry  the  rent  even  to  the  outer  side  of  the 
posterior  striated  body,  it  is  clearly  seen  that 
ihc  whok  outer  side  itself  ru/is  on  together  with  tft^ 
crreirai  peduncie,  intenr^ciwcxt  crm^ses,  decu^A/ites^ 
as  we  find  in  many  places,  e.  g*  the  ganglion  of 
the  trifacial  nerve,  so  the  ^brous  cone  is  /orm-- 
rd  above  fnmi  the  posterior  striated  hody^  and  be- 
low from  thi  eerebrtt!  pcdunck.**^ 

*  Aof  (!cr  ianerfn  BcTlc  ist  der  8oIiJ](j|:c1  titt  tlicktleni 
llVfttt  teiocm  ftuucrcn  Rand  z\\  TcrdOnnt  er  >ich  nilmahlig; 
•doc  HadicUion  iicclil  ron  inncn  naoU  auimd;  dta  ftiu  soincr 
(UMkti  SubtttftjiK  komrnondi;  MuLc  dhtn^  Mch  ie;e^Qri  Mimon 
iiMMKA  R«Tul  hm,biMct  hior  vine  NEiU),uad  dicsst  mitiifim 
SUbkraix  tuiammon.  W«nn  man  ddier  den  Hirnftclu(iik«l 
umnittclbkr  Tiinter  dcm  S«1}hilg«l  abscdncid^t  und  nun 
iii^nt  div  obfiT«,  dftiifi  die  ivrcyu,  iind  eadt^cli  die  dritU 
I^p  la  d«r  ftchwancD  8ubiUnx  von  inncn  nai^h  ftnaHQ 
tuHieblp  nn^l  dirAc:  Brilrhi^  bi«  ah  drn  ^nM^rT<ii  Rand  dc< 
8nhIikigAl«  ToTUcUt.  HI  jjfx^  emiclj  dcutlli^h,  daMd«r  %%r\t» 
auiMrre  Rmid  dcMelbcii  tnit  dvni  HiruK'lieuWtd  zuiammim- 
ttioiil,  lich  Tcrwfbt^  krcuil.  cine  Natb  bildct,  wic  man  lic 
an  diebr«i«D  Ortto*  c.  B.  am  Oangiliuiii  dci  fu&^n  ?aan 
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He  also  observes  that  "at  the  outer  mai^n 
of  the  pcAtfrior  ftiriatcd  bodies  thttc  vartota 
atwcturcs  run  tugtther  into  their  ;w*'fe/i,  w/iic/i  is 
a  tcj'iure  n^ven  ^  the  peduncles  aad  pt^tcnor 
striated  bodiu.^'^ 

Other  ohficr?ationfi  of  Ilcil  on  the  structure  of 
the  connected  pints,  show  ilmt  he  found  the 
cerebral  ex)>anhionH  of  Lhc  posterior  fitiiated 
bodies  distinct  from  those  of  the  antcricr  ones, 
both  tncjfialljf  aod  laicruUj^. 

*'  The  foremost  bundles  C^f  the  fibrouv  cone)," 
be  observe.*!,  "  go  in  a  Alraight  dii-ection  tQWHrds 
the  great  commiBsure;  but  those  which  are  next, 
lying^  backward  toward  the  middle,  bend  with 
their  extremities,  so  that  their  curved  jjonion 
heft  behind  the  others.  Thi^i  takeR  place  in 
the  apparently  ^tnictnreless  layer  which  lies  at 
the  outer  side  of  the  anterior  striated  body,  and 
runs  backward  with  tlie  «eniicircidar  line.  ThW 
occurs  uniy  iiiterDally  in  the  ventricles;  exter- 
nally in  the  capaule,  the  radii  do  not  depart 
from  thejr  atiaight  direction.  With  this  con- 
sequently i»  connected  the  circumstance  that 
ike  cuicr  Utjfcrs  of'  the  Jtbrowt  cone  arc  fi>rtncd 

iitdet.  dcvStabkmtx  aUa  vct^  obeitlicrrOQ  den  ScUii«g«lii 
■nd  ron  uDtctiliffr  von  dcti  HimMhankcIo  gobitdat  wM.^ 

*  Am  feuMer»n  Randp  dcr  Snhhllgvl  dira«i*n  kUa  iU«m 
Orfankfttioff«n  m  ihrm  Cunin  jrnnuDnwn,  d^r  ^in  (ii-w«be 
4«rHinwcli«iiLcl  uod  d«r  SoUiu^el  uA, — iUd.p.  516. 
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frmn  tht  venbral  pedmictey  the  imier  frum  /A*f 
whiicHhrcs  of  the  pmicnor  striated  body* 

"  At  ihe  outer  wall  of  ihe  inferior  horn/'  he 
observe.*,  "lie  thus  under  the  epithelium,  first 
llic  tapeCum  formed  from  the  great  commisi^tiro- 
and  scmicirculfir  line;  then  a  thick  hyer  dtrived 

fi-ma  the  obtttjrv  end  of  thr  posterior  stnatfd  ffodif; 
andfinatl^  a  father  derived  from  the  cerebral  pe* 
drtnck  OJid  tfit  ftulaiijr  cotjmnjixirrr"'\' 

AgwJi,  "Tofihow  the  organization  in  the  in- 
ferior horn,  we  must  previously  raise  the  optic 
tracks,  divided  at  their  commissurt'.  even  to 
their  geniculate  body,  and  then  expose  ^Aci>^ 
tuj€  posterior  tjrtrejnitj/  of  the  posterior  striate^ 


*  Di<«e  «r«Ka  Btbb«  f^chti  in  f^adtiaigta  Rtchtting 
RCgtndcn  Bn!k«n  fort,  abor  din  imchBUn,  gcgCQ  die  Mitte 
nackwkrU  liQ^Dcleii  krvtomc^ti  >jch  mil  ihrcn  Kjitr«aiiUt«n, 
codu*  flin«r  bog«nri>rmi^  hiot^r  dvm  modern  liogl.  Di«i 
gMChieht  in  dcr  icheinbar  ittuctitrlnften  Mbi««>  dio  tm 
iiimu-D  Rftiida  de»  g««ireiften  Oangliumf  tle^l,  und  hJnUr- 
wvU  mil  dti  Tumift  KEiB-immrnflicsftt-  F^  gufhiclii  nur 
knMtn&\g  in  iS«n  Hirohulii^n,  aiittweridig  in  der  Kaptel  wei* 
ehen  die  Stmhlen  ntrlil  von  ihrc^r  gprndrn  Kif!hiimg  nh. 
Ob  dies  [Inuil  lumniiicnlwif^t,  duM  div  auvwru  Flit-'hu  dea 
Subkniitct  lom  Himschciikd,  die  inncrc  von  den  MArlL" 
productkincvi  d«»  SclUu^cIt  g«biUcC  wiid? — f^iti,  p.  164. 

I  Aaf  dcr  iiuMcra  Wttid  do  Scilcnhorn*  )ic^  ntto 
unUir  dem  ^tbelium  tucm  die  Ta|>cto,  die  von  item  B^lkpa 
und  derTftcni*  KcbiJdct  »ird,dan&  e\u  aiAfk»  Stratum  t^a 
dcx  bcdeckton  kulbif^a  EjclrciEUbil  dc*  Schliii^t«i  und 
ffndlitb  *iflt  Lb^C,  die  torn  llirniichpiiktfl  und  dcr  v6r4orii 
CooinuMiv  gobildvt  wird. — tbid.p^  165. 

C  C 


. 
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body  iyhig  tinder  tfrem,  wAieh  raduitex  luultr  iht 
Uiptium  into  the  inferior  ham.  Through  these 
ineans  arc  brought  into  vWw  at  once  Mr  outer 
and  tipper  bundles  ef  the  ctrehnii  f^dunckf,  uhieh 
baid  bachtartl  abrupthfy  e.r/M/nd  utuirr  thai  kiyrr^ 
ami  run  on  together  with  it."* 

Il  is  scarcely  possible  for  any  thing  to  show 
more  cIcariT  the  relations  of  the  anterior  and 

w 

posU*rior  striated  Uxlics  as  to  slrucluru;  and 
though  this  excellent  anatomist  entirely  lost 
sight  of  thts,  by  de»cribing  the  flhrex  of  Utese 
bodies  as  running  in  the  same  general  courae 
toward  the  cerebral  convolutions, — instead  of 
exactly  opposite  courses— one.  namely,  toward, 
UikI  lite  iilher  from,  the  conv{tItitioii*i,  yet  Uift 
ftcts  are  entirely  in  favour  of  the  cxpodition 
both  of  the  structure  and  function  which  I  gave 
iu  the  same  year,  1809. 

TwcKe  yearA  after  thU,  appeared  the  fii'^twork 
inwhic  II  any  writer  e^ttricatcd  himself  completely 


I 


*  Uoa  did  Or^m«aiion  im  SeiienLom  in  G«kht  ta 
brin^a.  mvLM  tnu)  Tor1i«T  *\\^  in  ilirt^r  Cotmnbaui  nncbiul* 
ten^n  SeUnrrvnn  bk  lUi  ilir  ^oipu*  |f«)iriilmLUinihii/hclwnr 
and  4w  vv«yie  unter  iliii^i  Lie^adfi  LnlbigUi  SplUe  ikr 
hiaicni  Eiirenuiftt  dca  SclibU^cU  frcj  ii]aclitn»  velcW  sicli 
itater  4l«r  Tnpctc  itratUi^  m  Seitcutioni  uulirciEoU  Dn« 
diK^h  knxiiiiica  xtiyluti;!!  die  aunentoia  luiil  obtflOm  fifln* 
del  dci  HirDbclitiiLeU  ju  Ge-vcbi.  Oio  ticli  tfurk  riickviUts 
kiijpuneiij  *icti  uutcr  jcnc*  Scraliici;  lunbrriton,  udcI  mil 
dupwIbCD  cu«UDKicciAit:«Btii. — Jhtd.  p.  170. 
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fruni  the  error  of  confounding,  as  to  structure  al 
least,  the  [Kistenor  aud  anterior  striated  bodies. 
Tlii34  wai9  a  Paper  in  the  "  Memorie  dclln  reale 
Accadeinia  dcllc  Scicnzc  di  Toritio/'  vol.  29. 
which  Rolando  himself  translated  into  French 
under  the  title,  "  Rccherchca  Anatomiqucs 
6ur  la  Moelle  Along«fe,  par  L.  Rolando,  Pro* 
fcftscur  d'Anatomic,  Lucsii  TAcad^'mic  dc  Turin 
dati^  la£^ance  du  '29  D^cembrc  1$22/' 

He  there  aays,  "  The  pyramidal  bundles, 
kowever,  do  not  form  the  whole  thicknciug  of  ihe 
cerebral  peduncles,  but  only  their  anterior  and 
external  part,  fortlteir  fibrt-s,  in  iK«iiin};fron]  tlw 
ccTcbctlic  riug,  are  separated  from  the  more  in- 
ternal parts  by  a  quantity  of  durk  subcit^ncer  in 
such  a  way  that  1  do  not  believe  timt  Lhcy  contri* 
but«toform  Uie  posterior  stri^itedbudieu.at^ MM. 
<ial]  and  Spurzheim  have  a.saertcd. .  .in  thin 
manner,  a»  I  have  said  L-lsuwherc,  tftc  pyramitla! 
btii4dk^  fiUJjt/ofu^afd,  or  leave  on  one  mk  thcj)0£- 
tcritfT  striated  iforiics,  tint!  tntvrrsr  ihe  anierivr 
striatal  bodies  alouv^^ 


1 


"  Lea  fai»c«auK  pynunidAUX  cfpcndnat  no  formcnt  pas 
toute  r«|i8tAB«ar  del  ptJoncvlcfl  otri-braux,  mamtculcmont 
Lntr  portic  aatcricuro  ct  ciicrnc,  puiEcjuc  leun  Abr««,  Oil 
•Ortsint  (le  Jjl  proiuti^riiico  anmtlairo,  »ont  »ipar^t  dct 
pAftivs  !«•  plus  inlflrnQi;  p4T  vn  aniai  dc  ttibitUnco  Tioiritre, 
d«  mftniAr«  <ib«  j«  nc  ovoek  pu  <|n>n^4  concoitrent  i 
ronn«r  lu  couchti  opcii^un  roninif*  MM.  GaEI  «t  .Spurs- 
h«iin  I'ont  tvtnc^- .  .D«  c^tic  mnnii^re,  aiimi  t\\iia  )e  Tai  <lii 

c  c2 
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In  a  Rlilt  later  work,  which  appeared  ia  1629. 
he  more  fully  explains  this  matter:  obsierving 
that  "  the  layer  coming  from  the  posterior  stn- 
aled  bodies,  ascends  between  ihc  JaytTofihe 
peduncles  and  of  the  inteTual  portion  of  the 
anterior  striated  body,  even  to  the  heij;ht  of  the 
great  commissure,  where  its  Bbres  bend  inward^ 
leaving  those  of  Uie  peduncles,  direct  them- 
fieJves  horizontally  toward  the  median  iinc,  and 
pass  under  the  raphe  to  meet  those  of  the  op- 
posite side,  and  form  Ihe  commissure."" 

And  again  in  the  same  work,  "The  fibres 
M'hich  radiate  from  the  external  margin  of  the 
po&terior  striated  bodies,  when  they  meet  thoso 
ascending-  from  the  peduncles,  form  a  white 
plate  four  or  five  lines  in  thickness,  which  rises 
between  the  external  and  internal  portions  of 
tiiv  tinterior  striated  bodies,  since  the  external 
rests  apon  the  bbrcs  of  the  peduncles  and  the 


sdllaura.  It*  fniacefttis  p^amidaut  pflM»nt  an-dfmii,  ou 
laiansJit  dc  c6l£  la  couchci  opttque*,  eC  Irarencnt  %tit\t* 
ni«iii  Ip4  iN>rp«  ttri^<. 

'  Lo  itriito  pruve!i;icniR  tUi  lalami  iwfrndc  iii  mrtin 
olio  siniii>  dvl  pedoncull.  «d  al  corpo  »trinto  inurira  lino 
4IV  kltdfii  del  €01(10  rnlloiDi  in  Ic  mic  6brc  li  plrgaDo  indcii* 
Cro  luciandu  quelle  dv'i  pcduncoli.  it  «j  di:i|funo  oii£ti>[iuI* 
menic  vcrvo  U  Imen  me<li&ud.  pasMnu  sotto  il  iA|jtra  p«r 
iaconirtrfi  con  4licMc  d«l  lato  Qppo^lo,  c  forroftre  il  oorpo 
Cftllow. — Defla  Stmttum  DryJi  Eyni{feri  Cerebrati,  p.  'Mt 
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inlf  nial  on  those  which  go  from  the  posterior 
striated  bodies,  to  the  great  commissure."" 

Itolando  goes  too  far,  however,  in  describing 
the  fibres  of  the  two  striated  bodies  as  altogether 
distinct,  because  he  looVs  chiefly  to  tlie  *<icles 
where  they  are  free,  nod  he  even  mistakes  the 
arches  in  which  they  interiace  in  successive 
layers  for  a  gangliform  appearance. 

It  is  in  consequence  of  these  relations  between 
Ibc  advauciug  and  returning  fibres  that  the  fore- 
mottt  bundles  of  the  Abrous  cone  appear  to  meet 
those  of  the  great  commissure  at  right  angles, 
the  middle  Iniudlts,  to  become  directly  conlinu* 
ous  with  the  latter,  and  the  posterior,  to  be  ex- 
tended in  a  separate  layer  above  them. 

Having  thus  shown  the  indcpenda^c  of  tbc 
anterior  and  posterior  striated  bodies,  I  may 
obserre  that  the  me  of  the  posterior  striated 
bodiejt  174  ill  a  direct  ratio  to  that  of  the  cerebral 
lobes  and  in  the  inverse  ratio  of  the  tubercles, 
in  reptiles,  birdri^  maninialia  and  man.  Gall 
terms  Ihcm  the  great  ecrcbrtd  ganglia,  to  distiu- 


*  Lo  fibre  die  kortono  ft  gtjia«  di  fo^i  dn]  marpne 
wtmo  dei  tnlami,  in«ntr«  t'incontrano  coU«  ucatidcDti  dai 
ptdoacoli  fofmEino  iia«  lamina  midoltftre  di  4  a  J  lioce  di 
gVOOexta,  cheft'lnnalva  fra  tnci^a  %i  du£oorj>iitriati,  poichA 
rnwrno  ^  *ppngyinio  smII*  fibre  de^  pcdoocoli,  c  I'laicnw 
in  ifudlc,  cbfT  d^i  i*hini  vjinno  «1  corpo  calloco.— /Aul- 
r.  24- 
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guish  them  from  the  anterior  ftlriated  bodiea, 
which  he  names  the  leaser  ganglia. 

This  gncalcr  magnitude  of  the  posterior  than 
of  the  iinterior  striated  bodies,  again  illustrates 
my  former  observation  that,  throughout  the  ccr- 
vouA  system,  tlie  [xi^terior  und  de^pcerMling  are 
larger  than  ttic  anterior  and  ascending  partft, — 
as  is  iIk;  [Kwterior  than  the  anterior  part  of  the 
brain,  the  posterior  than  the  anterior  pedunelcfi 
of  the  cerelw.-!,  ihe  |ioKl4?rior  than  the  anterior 
loots  of  the  spinal  nerve*.— affording  an  analo- 
gical proof  of  another  kind,  that  my  aM:rip4ion 
of  functiODfi  is  accurate. 

I  proceed  now  to  »how,  tlitit  the  ronfitxifm 
which  I,  twenty-five  years  ago,  traced  between 
the  pijsterior  striated  bodies  and  tlie  siiperior 
peduncles  of  the  ccrebcl,  is  conSnned  by  the 
detached  obBerrations  of  contemporaneous  or 
flul^cqiicnt  writers, 

Reil  truces  the  uniting  Ghre$  ot^  the  po«tcriur 
Striated  bodice  into  the  superior  peduncles  of  the 
cerebel ;  but,  it  is  to  be  observed,  that,  unaw^are 
of  the  course  of  tlieir  action^  he  as  usual  inverts 
it^  and  iustcad  of  tracing  the  fbre^^ofthe  pos^-te- 
rior  atriutcd  bodies  backward  into  the  pedunclcs» 
he  »ipeakK  aw  if  the  peduncleii  ueut  forward  to 
the  posterior  striated  bodies.  This  error,  bow- 
evex,  i&  here  of  no  cuui^eqiience  :  it  id  the  fact 
of  connexion  that  is  wanted. 
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Tlic  anterior  puduucles,  be  says,  now  pluoge, 
untnedintclylieltind  the  posterior  striated  bodies, 
into  the  upper  ma&s,  forward,  inward,  and  down* 
ward,  bcin^  covered  on  the  outer  side  by  the 
tillet,  on  tbc  inner  by  the  round  bundles,  and 
lheiraccomp«nyijig  grey  substance,  which  they 
embrace  on  hotli  sides  by  means  of  tlieir  oneat 
or  Imiidlc,  Dclowthe  round  bundles,  they  free 
llicniBelre&  un  botli  isidcH  and  form  an  ansa, 
which  is  several  linet^  thick  and  cunstitutcs  the 
upper  wall  of  the  foramen  c»eciim-  It  U  a  ques- 
tion whether  in  the  middle  a  decussation  occurs. 
Above  lliiH  nnsii,  -jlh  jArt^wdy  ssiid,  is  the  course  of 
the  round  bundles;  undcrneatli  it  the  d&cpcr 
seated  parts  of  the  upper  mass,  and  the  foremost 
bundles  of  the  vertical  layer.*  From  the  ansa 
radiations  pass  in  the  form  of  thin  plates  for- 
ward, and  surround  a  mass  of  grey  substance  in 
the  inner  and  |>osterior  part  of  the  [)o»tcnor 
striated  bodies,  covered  by  lheircjl[)^,  iiDnu'di- 
atelyiipoc  the  cerebral  peduncles, — a  mass  which 
lies  before  the  ansa,  touches  the  wall  of  the  third 

*  BUovlien  ho  wjra*  **  vX  tlic  floor  of  tbo  fHutuj;*  from  the 
tkifd  to  \ht  fourth  veouiclv,  lie  Uic  found  buujlt;*  -.  hthtr 
tVc»c,  ihc  anttk  <^f  ihc  anterior  peduncle*  of  tlic  ccfcbcl  i  aiui 
then  tlio  rvOLMAdcr  cf  Uio  up^icr  maja  upon  the  peduncle,  of 
tbcbmia/'^linGrurkdr  der  W«Mcrlctlutti:livgoni^ic  runden 
B«iu<lcL,  untcr  dcii*«lb«n  die  Ansa  dcr  vnrdcfcp  Scltthk«l. 
MwJ  unCcf  <lt«MO  gohn  d«r  Hal  4tt  Hiiubc  uif  den  UUn- 
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ventricle,  and  has  before  it  the  root  of  the  arch,* 
Af^ain  he  says,  that  below  the  fillet,  the  anterior 
peduncle  of  the  cerebel  extends  Aidcwtird  frtKii 
the  floor  of  the  passage  from  the  third  to  the 
fourth  vcntrirle,  mus  from  without  inward  anti 
downward  toward  the  dark  substance,  and  ^^oes 
then  probably  both  to  the  radisttionuf  the  viTtical 
portion  and  above  the  posterior  atriat^d  body.t 


*   Nun    Hringan    die    viird^r^n    Sthcnk^l    iinmlii«<lbaf 

uiitl  abwurLH-^hend,  ant  ihtvr  '^uMVten  VlMiv  von  drr 
Schlfirc,  nuf  dcr  inuercn  vod  den  lundcti  BUndeln  und  dtx 
<licBelbrn  beglfitL'nden  grauen  SuliitanK  bccktil,  wtMmsin 
miitclfl  iljrci  Ansa  >i>ii  beliiciL  Sellct^  umfuMvii-  UiiIerdifD 
fu&dcii  Buadcln  munden  ak  von  bcidcn  Scitcn,  und  bildctt 
cioe  Auta.  die  mmbrerc  Unkadick  i>t,  tiiid  die  o)tctc  Wtoil 
del  Gnit>c  ftir  dot  drittc  Poar  bildct^  Ob  sie.  id  dci  UJItc 
«iaQ  Natb  hat?..Ucbor  *io  wp^  echn,  wio  scJiod  fcaaft, 
die  mndcn  Btiadd,  Mttxtt  \ht  durcb  die  ikfct  titgoiden 
Thcilc  dcr  Haubc  uiid  die  riirdcraUii  Ka^^m  dct  *eiikrcchlcn 
SclxjeUt.oVod  thr  ImUou  liadLationon  ii%  <t«T  Furm  diinniT 
Blaltor  vorwarU  und  umfittun  cinen  kugtiffton  Klum^ 
grau«r  SubiUnij  d?r  InVfndi^  uiid  ini  binUren  TJidl  dor 
Sehhdg«l.  bcdeokt  von  ihrcr  Kapper  uncniilclbor  auf  d*A 
HirDLcbenkeln,  vor  jenerAmalie^,  an  die  Wand  dcr  dmun 
Hirnhdhle  griinil,  und  vor  sich  di«  WufmI  dtt  ZwUtin^- 
|iind«  h«gen  hai-— /iirf.  p.  ,51 1 . 

f  UnUrdorftclilcin?  Eulld«i  krofd^rcSrlt^nkelde*  kleinrn 
GnbirnM,  iciiwdttK  Tflu  dtriEi  OruDdt  ilf^r  Wjusrrlriiuag  Ton, 
diiu^  ruu  Au»i?i]  uach  ^iiiieii  utid  in  die  Tittv  gv^rn  die 
*chwmrM  SabtUac  itx,  uiid  |;*1it  dftnn  ivaltmrliebltcb  suck 
ia  die  Radiation  du  IliinKJiciikcIt  und  dcr  SehliU^  ttbiT. 
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By  this  means,  the  posterior  striated  bodies  art 
COttthiueii  into  the  nqierior  pedumlcs  of  the  crrebcL 

Similarly  inverting  llic  order  of  function,  but 
as  dlslinctty  tracing  the  conncxiuit  of  ])?trt% 
Ticdcmaiin  s&ys,  at  seven  moiUh««,  the  isuperior 
peduncles  uf  the  cerebel,  penetrate  forwards  and 
outwards  into  the  tubercles,  and  proceed  directly 
forward.  Their  fibres  are  covered  on  the  outer 
Bide  by  the  oblique  ascending  fibres  of  the  ohvary 
bundles.  These  pailj^  are  enveloped,  both  on 
Ihe  inner  and  outer  side,  M^ith  unfibroue  sub- 
iftjinec<  After  having  cautiously  removed  this 
exterior  unfibrous  layer,  wc  perceive  this  direc- 
tion of  the  fibrt'J*  both  of  iht?  oiivury  biiudle  mid 
of  the  superior  peduncle  of  the  cerebel,  Man^ 
of  these  Jihrrs  pa^s  forwards  into  the  postcrwr 
Mriated  bodies.^ 

Taking  a  point  oftluK  course  i«ti11  further  back* 
ward,  but  always  inverting  the  course  of  it^ 


*  l^tiicre  die  Sclienkrl  (kA  kkirieo  Htrnft  in  deo  VEer* 
hUgcla  diingcn  ion  binteii  unci  inm^ik  m  diii  Vuirbti^I  tut, 
UDd  Uur<rii  ix3x:V  vorii.  llird  FaMru  w«ri]t.'u  irtju  auuv^Q 
TOD  den  Khrfig  Bijr»lcigciideii  Pueni  dcr  Olitaralfuiigc 
b«declbl.  Dicae  Tlicile  wridcu  aqwuIjI  you  morn  eJ»  toii 
ftiuiCD  Rut  cincr  fftxcrloMQ  SuImUiu  bcdeckt.  Niuinit 
jaui  d»  autvcrc  Schicbte  raMTloacrSub^tnni  bchuUam  wcf;, 
•o  crblickt  tne^n  dea  nafCCgcbetiGa  Vcrlftuf  dcr  FoAcm, 
•OWi>hI  d«f  OLivtwirange  nit  dcr  Schetikd  dcs  klcincTi  Hiriit 
TOQ  den  Viethu^cln,  Ein  j*ro«»cr  Thcil  tlteiwr  KaacrTi  tctii 
lieh  Qftdi  vOTD  tHC  m  die  i«rm«ittUirbcn  Sdihu^l  foft.-*- 
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functions,  which  with  him  was  im)  object  of  con- 
^iderfttion,  Ul'iI  says,  the  untcrior  ^Mremity  of 
tlic  peduncle  cru^KC5  below  the  oliviiry  huiiiJIc, 
inctities  rather  downward  and  iDward,  formfi 
the  anterior  mar^n  of  the  losciigc*likc  fields 
oonplclitig,  in  conaeKioo  witliits  body  and  the 
inetliillary  vcliiin,  iho  sluping  rooi'of  the  fnarth 
ventricle.  A^in  he  says  thai  theoppo!<ite  and 
posterior  extremity  of  cUhcr  hiipcrior  pcduDcIc 
oAicnds  below  the  rollcr-Uke  substauce  iato  u 
hemisphere  of  the  cerebel,f 

Proceeding  in  ihcfiajuc  iDvcrtcd order,  Tiede- 
manu  snys  thai,  at  eight  or  nine  moiitli-s,  the 
rbomboidal  bodies  [of  the  interior  of  the  cerebel] 
give  origin  to  the  superior  peduncles ;  each  of 
which  passes  forwards  into  the  correspooding 
half  of  the  common  mass  of  the  tubercles,  mad  i« 
covered  by  the  fibres  of  the  ohvary  bundled, 
procecdijig  upwards  and  inwaixlA. 

Approaching  still  nearer  the  ccrcbel,  and  coa- 
sidcring  the  ptxiuncles  now  as  passing  toward 
the  ccrcbcl  (the  very  revei"sc  of  all  he  had  before 
H;iitl  in  this  iG^^ectf  in  consequence  of  bis  having 
no  notion  of  fimction,  a^  this  discrepance  prorcK), 
Itc'il  sEiys,  tlic  bupei  ior  pednnde,  which  i^  con* 
tmctcd  at  the  point  where  it  disappears,  now  cx- 
tendi^  direerly  Imckwards ;  spreads  laterally^  and 

t  Mit  dcr  «iitg|fegenge««txt»n  unij  Itinioren  Extittmiimt 
drin^iL  tito  vbrricnm  8rh«ftk(;l  unior  d«t  Wtikl  tn  dit 
H«iiL»ptAnta  dn  klrifif^n  G«<bijDfl  cad, — £t6<  c*r.  fi.diX 
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divides  into  pAclcets ;  and  appears  to  etit:lasc 
some  porticos  of  the  ciliary  body,  to  pcnctr&te, 
and  even  to  tetniinatc  in  them. 

Tliese  anterior  peduncles  of  the  ccrcbel,  as 
these  wiitet^  have  showu,  are  flat,  and  resemble 
in  structure  the  olivary  bundlcB,  or  the  arch ; 
their  fibres  being,  like  those  of  the  areh,  flaJc- 
like,  delicate,  and  distinct,  atid  their  gcDcraL 
direction  longitudinal :  they  decuKsate  each  other 
latemlly,  and  thus  doubly  unite  the  bmm  and 
cerebel. 

From  the  details  which  have  now  been  giveti 
in  this  section,  it  becomes  very  evident,  that, 
notwithstanding  their  not  being  aware  of  the 
relations  between  the  anterior  and  posterior 
striated  bodies,  and  their  not  duly  distinguishing 
the  couTTC  of  their  fibres,  yet  the  most  accurate 
and  trustworthy  observers  state  the  isolated  and 
simple  facts  which  occasional  views  of  the  parts 
presented  to  them,  60  as  completely  to  verity 
my  statement  that  "  from  the  hemispheres,  it 
[the  medullary  matter  or  cerebral  bundles] 
passes  b;ickward,  inward  and  down  ward,  through 
the  thatami  [postenor  striated  bodies],  back- 
ward through  the  »«trift^  inferior  to  the  nate«  and 
testes  [tubercles],  and  backward  and  upward 
through  the  processus  eerebelH  ad  testes  or  the 
anterior  peduncles  of  the  ccrebcltum,  to  the 
substance  of  the  cerebellum  iuelf." 

It  was  this  view  that,  ^o  early  as  1809,  uo- 
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ravelled  to  me  mucb  of  the  structure  of  the 
organ,  even  without  ilie  aid  of  aiiy  Imnleintig 
process. 

In  making  a  section  of  the  posterior  striated 
body,  I  tiiCQ  observed^  that  the  divided  striee 
appear  most  numvrou^  toward  it»  upper  nnd 
outer,  nnd  mucli  more  scattered  towatrd  its  inner 
side  ;  and,  in  dividing  siill  downward,  aseclioa 
of  Uie  peduncle  of  the  brain  appears  interiorly. 
By  making  a  t^econd  section  about  the  middle 
of  the  posterior  striated  body,  it&  exterior  su- 
perior filamoiiU  appear  to  unite  into  a  denser 
semicircular  form,  the  convexity  of  which  is 
still  toward  il.^  uuttr  and  upper  Mde,  und,  at  the 
lower  part  of  which  the  peduncle  appears  stilt 
more  distinct.  By  making  a  third  section,  lliis 
arrangement  becomes  still  more  evident,  but, 
at  the  same  time,  more  contracted,  and  passes 
more  toward  the  inner  and  under  ^ideofthc 
tubercle!^,  gradually  approaching  the  anlerior 
peduncle  of  the  cerebcl.  A  horizontal  incisioii 
alsQ,  if  made  immediately  bcluw  the  lev<j  cif 
this  semicircular  track,  showg  that  the  strioe  of 
llic  posterior  stiiated  bodies  terminate  in  a 
longitudinal  bundle,  which  paesing  inferiorly 
and  interiorly  to  the  tubercles,  terminates  in 
tbi£  peduncle.  Thus  are  the  brain  and  oc- 
rcbel  connected  by  the  white  or  inedutlsiry 
substance. 

Tlie^c  obftcrvBlions,  iben,  are  now  confirmed 
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by  those  of  Keil,  Rolando  and  Ticdcmann,  and 
unqut^ionablythe  more  confirmed  thereby  that 
thc^  Einatomists,  in  the  passages  I  have  quoted, 
an  we))  as  ibroiighout  their  works,  show,  by 
describing  the  structure  generally  in  an  order 
ilirtctly  opiiQ^d  to  that  of  its  fnnction,  that 
they  had  no  idea  of  the  course  of  action  in  thc^e 
parts. 

Ad  to  the  time  of  the  appearance  of  tticae  pc- 
diinclrs,  Tkdeniatin  says  "  l\n^  superior  peduu* 
cleg  of  the  cerebel  and  the  anterior  valve, 
apjiear  even  at  the  end  of  the  thinl  monlh,  as 
a  delicate  plate,  which,  detached  from  the  an- 
terior thin  bunler  uf  ihe  cortbel,  joins  the  pos' 
terior  margin  of  the  membranes  which  bend  up 
to  form  the  common  ina§s  of  the  tuberelei^. 
According  us  the  ciliary  bodies  are  developed, 
ihesepedunclea  also  become  more  vuluininous."* 

Thus  the  formation  of  these  posterior  or  re- 
luming bodies  just  precedes  the  motions  of  the 
foetus. 


*  Die  vordercn  Schcnkcl  dc4  klcincn  Him  tu  den 
Vierhii^lE]  (cniia  «.  proc«MLi«  CBrebelii  od  tcctc*)  und  die 
l^iHM  HimkUppc  od«T  dm  vordcrc  Meu1uc;;vI  Htiita 
crwbeiDcn  tchon  zu  £nde  J««  dHtton  Monuti  ali  tin  £arto» 
B&ttc1i«n,  Mulches  TOn  dcm  vordDrnn  nmn  Rund  dci 
kl^ii«n  Him  aui^^Scnd,  mit  liem  hmtercn  RftiidA  d«r 
nnch  innen  ncn^i^^bogcn  V'tfTltllgt^lmf'mbrAntrt  vvrLunden 
ui.  So  mc  die  Markkcmc  nn  Groiu?  7iin«hm«rk,  wcrrlen 
ucll  die  Scbenkd  EU  den  VmrJiiigeln  vrrmehrl,— Xi£.  cil. 
p.  JOB. 
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If  the  course  of  action  in  these  parts  be  still 
doubted  by  ruiy  one,  the  only  further  an^^'wer  I 
uecd  make  h  brief:  if  the  functions  of  the  an- 
terior bundle*  have  been  accurately  assigned, 
and  the  proof  thereof  is  irrefrafjablc — if  the 
anterior  be  the  ascending  bundles — the  cere- 
bral action  can  be  continued  to  the  cerebol  in 
no  other  way  than  that  which  is  now  described. 

There  can,  1  believe,  be  no  belter  vindi- 
cation of  the  accuracy  with  which  I  staled, 
in  1609,  that  "(wm  the  poiitcrkur  part  of  the 
medulla  of  the  hemispheres,  it  [the  cerebral 
uettuii]  returns  by  the  thalami,  pasf^tng  back- 
ward* inward  and  downward  ;  Hows  backward 
in  the  fasciculi  under  the  nates  uud  testes; 
and  upward  through  the  processus  cerebelli 
ad  testes  or  anterior  peduncles  uf  the  cere- 
benuni ;  and  thus  reaches  the  medulla  ol^  the 
cerebellum  itself/' 

SECTION  V. 
tntnrruaf  «itD  rvvrnoH  or  riis  cmtJicLMc:  rivrt. 

In  fi»lieii.  the  ctrebel  isQAt*n  larger  thun  tbe 
cerehnim,  and  is  dometimefi  accompanied  by 
additional  ganglia. 

Ticdcmann  obscnxs  that  the  degree  of  evo- 
lution in  which  we  find  tliv  ccrcbel  io  the 
ftttua  of  the  third  month,  m  similar  to  ihc  per- 
manent stale  ol>!«rved  in  us&eoiui  fl^iheii,  in  maiiy 
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of  the  ciirlilaginous,  and  in  the  ^eater  part  of 
repUlea> 

Id  birds,  ihc  cerebel  still  resembl^fs  only  tlie 
vcmiironn  or  central  portion  of  tbc  same  p^^rt 
in  innn,  and  wanu  the  supentdded  lateral  parii^ 
which  arc  found  in  hig:heranimalfl. 

Id  mammalia,  the  cerebel  is  move  hiji^hly  de- 
veloped. It  conaiists  of  a  central  mass  and  two 
lateral  lobes,  less  coiuipicuous  m  the  rodeniia 
than  in  the  wiperior  species,  and  most  so  in 
ape»  and  llie  porpobe.  Of  these,  the  midJk  or 
vermiform  portion,  «o  small  in  man,  is  usually 
very  lar^e ;  the  fore  part  only  uf  tlie  cerebel 
po9i)e$smg  distinct  wings;  and  there  bein^,  la- 
terally and  behind,  only  off-se(s.  In  propor- 
tion, says  Kcil,  as  the  tabric  improves,  the 
oflr*»eU  are  changed  into  wiiigvi,  till  at  len^h  ia 
human  beingi^  the  hemispheres  are  completed. 

That  ibc  size  of  the  cerebel  has  little  to  do 
with  the  degree  of  sexual  appctUc  is  rendered 
very  evident  by  ihe  nnintlikeMs  uf  the  cerebel  iu 
frogs,  which  arc  yet  r€mftrkai>!c  for  salacity* 

Willis  thoujjht  the  cerebel  the  org^n  of  in- 
voluntary motion,  as  stated  in  the  Preface. 
I  am  eojiviticed  that  he  w^ih  further  wrong  than 
I  imagined  when  the  paper  there  quoted  v^'os 
written^  and  that  the  cerebel  is  the  organ  only 
of  voluntary  motion.  This,  us  well  a»  tiie 
mt^ns  by  which  involuntary  motion  is  per- 
formed, will  appear  in  thGsGquel. 
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Haller  says  it  uppears  that,  upon  the  whole, 
the  cerebel  in  9o  far  differs  little  from  the 
braiD  (collecti8  omnibus,  ndctur  cerebellum  ct 
a  cerebro  hacteniis  panim  differre),  and  con- 
cludes that  the  brain  seems  to  send  both  feel- 
mg  and  moving  power  to  the  vital  organs, 
while  the  cercbc!  &cnds  both  feeling  and  mov- 
ing [jower,  to  the  parta  which  are  stibject  to 
the  will  (deinde  cerebrum  ad  vitalia  orga- 
na  et  scuiientcm  vim  et  moventeu  mitterc, 
et  ad  partes  mentis  arbitrio  subjectaA  cere* 
bellum). — It  will  be  here  seen  that  the  brain 
sends  neither  sensation  nor  motion  to  any  part, 
but  merely  receives  a  continuation  of  sen- 
sitive motion  from  the  organs  ol'  senae;  while 
the  cerebel  has  nothing  to  do  with  sensation, 
but  sends  motion  to  the  voluntary  part5. 

I  shall  now  gtate  some  of  my  rcaj^ons  for  as- 
serting that  tlie  organs  of  sense  being  those  of 
sensation,  and  the  brain  that  of  mental  ope* 
ra^n.  the  cerebel  is  the  organ  of  volition. 

1.  There  are  three  distinct  intelleelaal  organs 
or  classes  of  iritelleclual  organs,  namely,  Ihc 
organs  of  seni^,  the  brain,  and  tlie  cerebel. — 
That  the  ecrcbcl,  though  separated  from  the 
bruin  only  by  membranes  in  man,  is  not  on 
that  account  less  distinct  from  it  than  are  organs 
of  sense  separated  by  bony  piales,  is  rendered 
evident  by  the  consideration,  that  membranes 


OP  CBAFBnLLiC    PAltTd. 


«n 


form,  in  the  one  cose,  as  cflfcctual  a  reparation 
as  bony  plalex  do  iti  the  other;  that  many  ani- 
mals have  a  bony  tentorium  between  the  bmm 
and  the  ccrt-bel.  as  (hey  hFive  bony  plates  be* 
twci^n  the  brain  and  face;  and  that  otheTS 
(birdfi)  k^ve  membratie.^i  belweeii  the  bniiu  and 
&ce,  as  they  have  a  membranous  tentorium 
bi!tween  the  bmin  and  cerebcl* 

2p  There  arc  three  di&tinct  mental  functions 
or  clftjuie^  of  menial  fiiiictioiij  namely,  fiensatinn, 
intellect,  and  rolition. 

3.  Of  these  organs,  ihoFw:  of  the  senses  arc 
firet,  the  brain  iniormcdiatc,  and  the  cercbcl 
(he  last.— For  although  the  face,  euntaining 
the  organs  of  senfic,  and  the  cerebel,  are,  in 
di^erent  animals,  very  differently  placed  with 
re^rd  to  the  brain,  yet  there  is  a  peeuliar 
relalioii  between  tl»e  situation  of  one  of  these 
and  that  of  the  other  with  regard  to  it*  In 
other  words^  alLliough  the  face  ia  sometimes  in 
me  situation  and  sometimes  in  another  with 
relation  to  the  brain,  yet,  to  eui'li  vsiriatinn  of 
its  situation  with  regard  to  tliat  body,  there  l9 
a  corresponding  and  uniformly  accom|»aiiyiiijf 
rariation  in  the  fiituatioii  of  the  cerebcK  Thiiji 
as*,  in  man,  the  face  is  place*!  below  the  ante- 
rior part  of  the  brain,  so  is  the  cerebel  placed 
below  itfi  posterior  part,  and  precisely  a^,  in 
(he  inferior  animals,  the  face  advances,  pre- 
cisely so  doeA  the  cerebel  recede,  till,  in  those 
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aiiimalH  in  wlik^h  the  face  U  placei)  exactly  tie- 
Tore  Uie  brain»  tho  cerebei  i»  placed  exactly 
behiml  it.* 

4,  Of  the  functions,  gcnsation  13  the  first, 
mental  0|>eratioD  iulvrmediatv,  and  volition  tlie 
last^ThQt  sewatioa  precedes  and  excites,  if 
it  do  not  generate,  mental  operation,  (evr  will 
deny;  that  mental  operation,  however  rapid  or 
evanescent,  precedes  and  ex*:ites  volition,  or 
that  the  motive  to  an  action  must  precede  the 
aciion>  none  will  refuse  to  allow;  and  thai,  of 
any  one  series  of  mental  action,  vclitjon  is  the 
1&&L  slsge,  all  niusL  admit. 

6.  As,  then,  the  cerebel  is  the  last  of  the 
mei^tal  organs,  and  volition  the  last  of  the  men- 
tal functions,  and  as,  at  the  same  time,  there 
IS  no  organ  without  function,  or  function  with* 
out  oT^n,  it  follows,  that  the  ccrvbcl  must  be 
the  organ  ofvolition. 

6.  In  perfect  conformity  with  this  truth,  the 
inferior  animal;^,  however  defective  in  intellect, 
possess  motion;  and  in  almost  all  of  ihcm  which 
have  any  visible  nervous  system,  a  cereljel^  the 
organ  of  that  motion,  exists. — This  leads  me  to 
an  ob^rvation  which  !>ccms  to  ine  to  jKisse«s 


•  TIjc  certWlic  cariiy,  motcoTw,  Mcms  unifocwlir  to 
commence  on  Oic  intidc  of  tlic  baac  of  the  ctiniunt  csmctly 
opposite  to  iht  place  vhttt  tlio  fact  Or  Hit  tower  jaw  lemii- 
u&tci  on  tlic  oiiLiKle. 
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considerable  I'mercfit  and  beauty.  Aft  we  de- 
scend among  animals,  one  of  the  three  portiona 
of  the  nervous  system  and  one  of  its  three  ge- 
neral functions  gradually  disappear.  Now  it  is 
not  the  firet  and  the  last  portions  of  the  nervous 
^^ysiem — it  is  not  the  organs  of  sense  and  the 
cerebel,  neither  is  it  their  refipective  functions, 
sensation  and  volition,  which  arc  thus  lost. 
It  \&  the  brain  and  mental  operation  which 
arc  lost.  This  organ  is,  amoug  tnen«  moat  con- 
spicuous in  the  Caucasian  race ;  and  we  accord- 
ingly find  that  that  race  alone  has  cultt^-uted 
the  »cici]ce>).  It  is  less  even  in  the  Mongol 
and  Etliiop,  who  have  ever  disregarded  them, 
It  gradually  disappears,  as  we  descend  among 
quadrupeds,  birds,  reptiles,  fishes,  &c.,  and 
with  it  gradually  disappear  ihe  powers  of 
thought.  But  organs  of  sense  and  a  cerebel, 
sensation  and  volition,  yet  remain  to  distinguish 
myriads  of  animals  below  these. 

7.  This  truth  reoeivei^  new  confirmation  wheit 
we  obsene,  that  the  degrees  of  voluntary  power 
always  bear  a  close  analogy  to  the  various  mag- 
nitudes of  the  oerebch 

As  in  animals  having  a  series  of  gatiglia  like 
the  earth  worm,  the  anterior  ganglia  conlroul 
the  rest  of  the  body  ^for  if  such  an  animal  be 
divided,  the  anterior  part  preserving  its  motion, 
will  move  on,  while  the  posterior  remains  with- 
out an  object)  it  seems  that  an  anterior  ganglion 
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»«6Mtfr  boCiCazcciT  III  [niiHii  ^wnn<>M    and 
ttift  »{in^&aUT  Gw^f  i&  iB  cficbcQit  oogfinn 
aad  ks  «^BC</azLTtkiiie  aaakienu  to  a  bnm. 
la  KMe  6ih»  «^  ]nw»^iKziB^  kcoMO- 

ti«e  pofver,  tke  ccfcbd  n  oA»  biger  tban  tbe 
bfaki.  Tbc  ran  and  dmb  affbrd  **^»— pi** 
of  llii*.  Tbe^  loaKtiabes  alio  hare  bktend 
appeodagies  to  the  cerebel,  as  in  the  h^dock; 
occackoallyf  a  m^  ganglion  below  it,  aa  in 
the  carp,  which  aeems  to  Cavier  a  second  ce- 
rebellam ;  and  aometzmes,  otfa^  ganglia  behind 
tt„  as  in  the  herring,  &c. 

The  cerebelf  however,  is  evidently  the  less  in 
fishes  and  reptiles,  that  their  motions  are  greatly 
dependent  on  their  spinal  cord,  the  brain  gene- 
rally being  of  less  importance  to  them.  The 
buoyancy,  moreover,  of  the  medium  in  which 
fish  are  immersed  diminishes  the  necessity  of 
muHCular  exertion.  The  specific  gravity  of  fish 
is  nearly  equal  to  that  of  the  liquid  which  they 
inhabit;  and  their  movements  are  of  course  per- 
formed with  the  exertion  of  little  force. 

The  cerebel  is  small  in  reptiles,  which  are 
sluggish,  especially  in  frogs  and  serpents. 

The  cerebel  is  large  in  birds,  which  are  very 
active . 

In  mammalia,  the   bulk  of  the  cerebel  is 
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j^i^ater  in  piopuittou  (o  the  rest  of  the  brain  thau 
in  man. 

Thu  difference^  say  the  Wcnzels»  between  tlic 
length  and  breadth  of  the  cerebel,  and  the 
length  and  breadth  of  ihe  brain  in  man  is  univer- 
sally greater  than  in  aoiinals ;  whence  the  cere- 
bel of  animals  is  greater  compared  with  tlitsir 
brain  than  the  cerebel  of  man  is  compared  with 
his  brain.* 

On  ihe  same  subject  Tiedemsinn  says,  that  the 
breadthof  the  cerebel  compared  with  itA  length 
in  tlie  middle  part  ts  mtich  greater  in  man  than 
in  siinitc  and  other  animnls-t  This  is  owing  to 
the  development  of  the  hemii^pherex  in  man. 

This  corresponding  dcvciopmcnl  of  the  cere- 
bel and  display  of  voluntary  power  ^ccms  indeed 
to  be  foundcdupOQ  ageneml  principle;  forif,  as 
already  said,  we  compare  thia  organ  in  birds  or 
quadrupeds,  wc  generally  find  it  large  in  pro- 
potticju  to  thtir  more  intensie,  frec[ucnt,  and 
rapid  roluntary  motioDp  If^  however,  wc  com- 
pare this  part  ill  the  genera  and  species  uf  aiii- 

*  Differentia  Inter  loDgiiudinem  }AiiiiiHinem(|iie  rcre* 
bvlli  1ft  loiigitudiupiii  lHtitudii:eniijutf  cr-rvbri  in  lionuiii?  in 
univrrKuiii  iDojor,  qtiitin  in  dictia  anmialit>us  cat;  iinde  iroro- 
bcUmu  animuutium  Jlloium  i;oinpAritc  Uii  ccrcbniiu  mjijud 
cit|  quttm  cerebellum  liomiai*  nd  cerebrum  i]i»iui.^i?tf 
Pfttitii^Ti  Cerebri  Structur<tt  p-  ^^8. 

t  LatJtudo  ccrabcltj  cum  langitudmo  in  pute  media 
Gompftnita  mnlto  major  eU  m  Tiomiti*  qiitm  in  ttram  H 
r«li<|uitt  mwnm&libuc.-'/ooiief  Vtrtbri  SijmUrum,tt<.^,i/i, 
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malj,  wc  must  attend  Dot  only  to  the  general 
roagnilude  ufUie  urguns,  but  to  their  particular 
fonn;  for.  as  I  have  already  shown,  "on  the 
length  of  the  cerebral  organs  depends  the  in- 
teDsty  of  their  fuDctioo,  and  on  the  breadth  of 
these  orgUfi»,  the  p<-nnuiieiicc  of  iheif  function.'! 

As  licjuids  pft»s  with  greater  velocity  through 
the  narrow  jKirtion  of  a  tube  than  thmiigh  its 
wider  parts,  precisely  so  must  all  ncn'ous  actioik 
pwi»  between  the  parietics  uf  ihe  organs — the 
lubes  of  the  Deurtlema,  whether  that  action  bo 
performed  by  aeriform  fluids,  by  liquids,  or  by 
globules.  That  the  ncrvoui>  matter  is  thus 
lateially  conftued  by  llje  ueurilema,  \h  jiruved 
by  tJie  circumstance  of  the  ends  of  nerves  ex- 
panding  when  cut.  and  they  are.  thcrcfurr.  in  so 
far  subject  to  similar  luwswith  liquids  contained 
in  tubes. • 

This  important  fact  may  be  illustrated  from 
tlie  elates  of  aninmK;  for  Lbv  latrrally  com- 
pressed and  high  cerebel  of  birds  corresponds 
admirably  with  the  intensity  of  tlieir  voluntary 


*  It  10  porliafjs  ftlto  for  lh«  «aiii«  r«uon,  tliol  in  a  ^Iva- 
n^c  batu^ry,  tJii;  iat«b*it]r  of  iu  action  «ccin«  to  c?orT««poit(l 
with  th«i  ntimbcr  of  pUl^g  (for  tbtf  igniting  power  is  u  ibe 
phtnibtfr),  au(i  tLe  p^*^lItullence  of  itt  ftction  wiili  tb?  niagwt- 
tiidr  of  the  pUtrx.  Arrordin^ly,  M.  de  I.dc  ot)»rrvcB,  Uwt 
tlifl  Qumbcr  ^rUip  plalrn  in  analoffouii  to  tlie  Imgth  of  s 
|iunij>  for  rni^Dg  water :  and  ih«  ine  of  die  plalcs  b  ana* 
logoiu  to  Ui«  Ria^nitudc  of  ihc  boio  of  the  pump. 
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powers,  and  the  depressed  and  Hat  cerelwl  of 
the  turtle,  frog,  salamander- -ia  short,  of  all  the 
slew  but  lonj^  moving  rejjiiles,  equally  curres- 
ponds  with  the  permanCDce  of  their  voluntary 
power. 

It  is  from  not  distinguishing  between  Uic 
height  and  tlie  breadth  of  the  organs,  and  their 
corresponding  intensity  or  permanence  of  func- 
tion, that  such  comparisons  and  the  licaK-s 
founded  upon  them  areof  diminiabed  value,  and 
inupplicuble  tu  (he  present  question- 
There  are  other  sources  of  error  in  such  more 
minute  or  limited  comparisons,  ari§ing  from  this^ 
that,  both  in  the  brain  and  the  cercbel,  certain 
partx,  existing  in  very  different  proportiou  in 
different  animals,  arc  subservient  to  the  sensa- 
tions and  motions  of  the  vital  system. 
-  Will  directs  nervous  power  not  merely  toward 
muscles,  hilt  that  in  various  ways,  a^  either 
directly,  or  by  substituting  voluntary  for  in- 
voluntary action. 

The  objections  of  Dn  FleiAing  on  this  subject, 
I  have  answered  lu  tlie  preface,  to  which  the 
reader  is  requested  to  refer. 

Tim  preceding  doctrine,  therefore,  conforms 
to  CuTJer's  observation,  that  "on  comparing 
together  all  the  nervous  systems,  we  find  oidy 
one  common  part  which  is  a  single  tubeiclc. 
situated  at  the  anterior  extrirtnity  of  the  system, 
and  always  producing  two  lateral  and  traasvervo 


408  PUNDAMEWTM.»TftUCTtfRE  AK!>  FUNCTIONS. 


bundles  or  peduncles  which  unite  il  to  the  rest 
of  the  system. — This  pan  appears  also  to  correfr* 
pond  tu  that  named  cerebel  in  man." 

1  have  tiexi  to  notice  the  experiineDt«  of 
Magendic,  ^c,  on  the  cerebeK  and  to  show  that 
even  they  confirm  the  doctrine  now  delivered^ 
allhuugh  they  have  not  been  understood  by  the 
txperjmeutcsrs  on  living  aniniaU. 

"Rolando,'  saya  Magendie^  "removed  the 
cerebel  from  several  quadrupeds  and  birds,  und 
heobserved  thatthe  movements  dimininhod  in  the 
ratio  of  the  quantity  of  substance  »ubiracted  :  he 
oDirnis  that  ali  motion  ccosca  when  the  whole 
organ  i>>  extracted. 

"  Although  the  fact  announced  by  M*  Rolando 
has  often  pre&eute<l  itself  to  my  observation, 
[many  years  no  doubt  after  stated  by  Rolando]* 
I  cannot  admit  the  explanation  of  it  wliich  he 
offers ;  for  I  have  seen,  and  have  dcmoustratcd 
to  otbertf^  u  gruat  many  time»,  in  my  course  of 
Jectures,  animals  deprived  of  the  cercbel,  and 
which  nevcrtheleas  executed  very  regular  move- 
ments/*—This.  a£  I  shall  forthwith  show,  was 
ljecau$«  those  organs  remained,  upon  which  in- 
^^  voluntary  motion  depended. 
^B  "  1  have  »cen,  for  instance,  hedgehogs  and 

^^  guinea-pi(;:Sr  deprived,  not  only  of  the  brain,  but 

I  also  of  the  cxrebel,  yc-t  rubbing  their  noses  with 

I  their  paws  in  from,  when  I  put  a  cruel  with 

^^       vinegar  under  their  nostrils." — It  is  precisely  in 


H 
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affecUoDsof  tlie  organs  coooected  with  vllality^ 
that  iDvoluntary  actions  are  caused. 

"  Now  a  single  positive  fact  is  here  of  raore 
value  than  all  the  negative  observations  put 
ti^gctlier;  and  let  no  one  suppose  that  ihere  re' 
mained  auy  doubt  of  tho  entire  removal  of  the 
ccrebcl;  the  ojieratioa  was  performed  in  a  man- 
ner that  left  no  room  for  the  least  uncertainty," 
—The  fact  \»  not  doubted;  but  it  is  worthle&-<, 
fiecing  that  the  organs  of  involuntary  motion 
remained. 

"The«e  experiments  correspond  aUo  to  an* 
other  idea  pro])Ofied  by  a  youtig  I'rench  physio* 
lo|;i»t,  M.  Flourens,  who  assigns  to  the  cerebel 
the  pro[)crty  of  being  the  regulator  or  balance 
of  animal  motion." — A  regulator  as  well  as  an 
organ  of  motion^  ia  nonsense*  and  ha.s  nu  exist- 
ence. 

"  A  fact  which  has  been  observed  by  all 
perftons  who  have  made  experiments  on  the 
cerebel,  is  tliat  lesions  of  that  organ  cause  ani- 
maU  to  move  backwards,  and  even  to  perform 
that  motion  contrary  to  their  Inclination.  1 
have  often  seen  animalsr  when  wounded  in  the 
ccTcbcK  make  an  cfl'ort  to  advance,  but  imme- 
diately lliey  have  been  compelled  to  retrograde," 
— This  motion  backward,  though  not  under* 
Hlood  by  the^eexperJiuenlen*^  is  in  the  direction 
of  the  natural  motion  which  1  hare  just  stated 
tu  prevail  in  the  pari. 
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'*  I  preserved  for  eight  days  a  duck  from 
which  I  had  removed  the  greater  part  of  the 
cerebeU  and  wlnoli  rtistde  no  progressive  move- 
ment during  aJl  that  lime,  except  perhaps  when 
1  placed  it  in  water." — That,  after  the  removal 
of  the  ccrebcl  in  a  bird,  irritation  causes  it  to 
walkp  or  that  being  thrown  into  the  air  U  mores 
its  wiug»  rei^'ulurly  and  alights  upon  its  fccU  or 
that  when  placed  in  water,  it  swiroii,  is  evident- 
ly owing  to  the  bundles  on  which  depends  in- 
voluntary motion  riruiaiaing  uninjured, 

"  i  have  tikcwifie  seen  injuries  orthe  medulla 
oblongata  pro<hice  retrograde  motion,  ho  that  I 
thmk  this  ought  not  to  be  referred  exclusively 
to  wuuiifis  of  the  ci^rebel.  Pigeoitft  uiUi  which 
I  had  forced  a  pin  through  tliat  part,  constantly 
moved  backwards,  in  walking,  for  mute  than 
a  month,  and  even  flow  backwards,  a  singular 
movement,  and  which  is  most  reniote  from  the 
usual  locomotion  of  that  bird." — If  these  pins 
were  forced  into  the  posterior  part  of  the  oblong 
process,  the  retrograde  motion  was  in  the  dircc- 
titjn  of  the  natural  motion  which  I  have  just 
stated  to  prevail  in  the  part. 

"  This  impulse  of  retrogression  exists  only  in 
mammalia  and  bird^,  1  have  often  removed 
the  ccrebcl  of  tishes,  and  what  is  named  the 
eerebel  in  certain  reptiles,  and  I  have  ne%'er 
seen  any  thing  which  rctfcmblcd  the  phcnome-* 
ua  of  which  I  have  sjiokat  above.     Tho«e  crea- 
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tures  continued  their  progressive  moiions,  as  if 
they  had  not  been  touched." — Evidently  be- 
cause their  motions  are  more  dependent  on  the 
iipinnl  rord,  and  more  exttnsii^ely  involiintflry-* 

"If  one  of  the  peduncles  of  the  cerebel  is 
divided  in  a  living  animal,  the  animal  begins 
immediately  to  roll  laterally  upon  itself  ^  if  it 
vrcrc  impelled  by  a  great  force;  the  rotation  is 
made  upon  the  eide  where  the  peduncle  is  cut, 
and  i^ometimes  with  ftuch  rapidity^  that  the 
animal  makes  more  than  sixty  revolutions  in  a 
minute/' — This  lateral  motion  is  in  the  direction 
of  the  natuml  motion  which  1  «hall  afl^rward^ 
8how>  prevails  in  the  part. 

"  The  same  sort  of  effect  is  produced  by  all 
the  vertical  fccclions  of  the  ccrubd  which  cm- 
brace  from  before  backwards  the  entire  thick- 
wa$  of  the  medullary  arch  M-hich  it  forms  above 
the  fourth  ventricle,  with  this  rcmurk:ib](?  L-ir- 
cumstance,  tlmt  the  motion  i»so  much  the  more 
rapid,  as  the  section  is  nearer  to  the  origin  of 
the  peduncles,  in  other  word$»  to  their  commu- 

*  TliU  U  aoothor  remarkable  proof  that  whatever  {>cculi- 
Sritf  U  found  Ilk  Muikr'i»  v^porim^nU,  is  owing  to  the 
peculiar  orRUQiution  of  iha  Dmtnal  on  which  ihov  wotn  per- 
formod;  «nd  Jl  strikingly  diowa  th9  danger  cf  drawing 
^mtrfil  cORciusioTU  at  to  fA«  ntrvoaa  ijftl^rtt  ^^  mort  J'rvm 
^j^ptrintenft  imjrega,  in  uhiek  th*  third  great  portion  cf 
fkttl  tytirm.  the  rtrehrt,  u  wtifttm^  t  and  th^s  lymal  chord 
MMjf  he  deemed  an  indcpCndffRt  i>rffan  I 
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Tiication  \vith  the  traiLsverse  ring/' — The  same 
reply  is  here  applicable* 

"  All  the  vertical  sections  made  from  liefore 
kackw^ird  upun  tlic  transverse  ring,  prcKluce  tlie 
tnovenietits  of  rotation  which  have  been  de- 
scribed, and  in  a  similar  manner.  The  sections 
made  to  the  left  of  the  median  line,  determine 
the  rotation  to  the  left,  and  vice  versa.  I  huve 
never  been  able  to  succeed  in  making^  a  section 
exactly  along  the  median  line,  so  that  1  know 
not  whether  the  same  thing  obtainzi  uf  this  in 
the  pons  as  in  the  ccrebel." — The  same  reply 
is  here  applicable.  But  M,  Magcndie's  expla- 
nations by  the  supposition  of  various  sponitf^Koux 
[this  word  is  perhaps  intended  to  mean  cause- 
less] impulses  or  energies,  is  at  once  wildly 
hypothetical  and  unnecessary. 

"  In  the  different  experiments  from  whieh 
I  have  drawn  these  consccjucnccs,  the  animals 
became  a  sort  of  autcn^atuns  fitted  np  to  execute 
such  and  such  motions,  and  were  incapable  of 
producing  nny  other/'* — This  no  doubt  shows, 
that  the  cerebel  is  the  organ  ofmotiou^  as  I  heid 
»tiitcd  thirteen,  and  Tlolando  twelve  years  be- 
fore. But  such  proofs  were  quite  as  unneces- 
sary, as  tlicy  were  misunderstood,  by  ihu  expe* 
rinicnters  on  living  animals. 

"  A  movement  in  a  circle,  from  right  to  left, 
resembling  that  of  the  manege,  shows  itself 
u[iou  a  section  of  the  oblong  process,  made  so 


as  to  affect  that  portion  of  it  which  approachcfi 
tlic  outside  of  (he  anterior  pyramid-  In  order 
to  perform  thi»  experiment,  I  employed  a  rabbit 
of  three  or  four  months,  and  exposed  the  fourth 
Tentricle;  then,  raising  the  ccrcbeK  I  made  a 
perpend  ieular  section  to  the  surface  of  the  ventri- 
cle, and  from  li  to  fj  of  a  line,  on  the  out- 
side of  the  median  plane.  If  I  cut  on  the  right 
side,  the  animal  turoed  to  ihe  right;  and  to  the 
left,  if  1  made  the  incision  on  that  sidc/^ — The 
same  reply  is  applicable  here,  as  to  all  these 
cxpcrimentfi  on  the  ccrcbcl,  inducing^  motions 
in  particular  directions. 

It  i»  remarkable  that  the  direction  in  which 
animals  move  or  turn  on  cerebral  parl»  being 
cut,  ts  always  in  the  precise  course  which  I  have 
assigned  to  the  action  of  these  partii. — When  an 
animal  turns  backward  on  the  upper  part  of  the 
ctrrcbcl  lieidg  rcim>vt'd,  it  is  evidently  bt^causo 
the  general  cerebellic  motion  is  at  fir^t  from 
before  backward  and  the  fasciculi  are  in  this  case 
cut  before  any  particular  direction  is  impressed 
upon  it. — When  ait  uniitml  turns  to  the  injuR'd 
peduncle,  or  part  of  the  ccrebel  from  which  Ihc 
peduncle  dcsct-uds,  it  is  evidently  because  Ihe 
cerebellic  motion  in  that  part  descends  toward 
the  vtng'—and  so  on  a»  to  other  cases. 

To  the  diatinction  as  already  stated,  of  the 
Dervcs  as  forming  two  classes,  namely,  those  of 
ausutioD  and  those  of  voIitioDt  the  writer  Wiu^»  in 
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ugreat  measure,  led  bytlie fundamental  fact  just 
now  stated  as  to  the  cerebcl ;  for  he  could  not  sec 
in  it  an  organ  of  volition,  without  coucludiug  that 
the  nervous  cords  connecting  it  >siththc  muscles 
iK^loDged  to  the  ^me  function^  and  must  be 
totally  distinct  from  those  which  connect  the 
organs  of  sense  with  the  cerebrum  or  greater 
brain  and  which  therefore  transmit  sensations. 

Volition,  then,  would  appear  to  consUt  in  the 
transmission  of  the  impulse  from  the  cerebel. 
the  new  modification  which,  from  its  structure, 
that  impulse  mu^t  undergo,  and  its  rapid  dcjiccnt 
through  the  posterior  columns  to  the  muscular 
organs- 

The  convolutions  of  the  cerebel  stand  doubt- 
less in  the  &ame  relation  to  voluntary  motion, 
that  those  of  the  brain  stand  to  perceptions, 
and  this  or  that  convolution  will  give  guidance 
to  corresponding  muscles- 

That  the  particular  muscles  to  be  employed 
and  the  direction  of  tlie  motions  thut*  depend  on 
thecerebeh  is  evident  even  from  the  various 
directions  which  injury  of  that  organ  causes. 

Flexors  and  adductors  pcrhapa  act  in  general 
with  desire;  cMcm^ors  and  abductors,  with 
avcision : — or  anterior  and  internal  muscles,  with 
desire;  posterior  and  external,  with  aversion. 
The  local  action  in  the  cerebel  excitmg  one  or 
other,  doubtless  depends  on  the  part  of  the 
brain  whence  excitement  15  received.     And  that 
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probably  depends  in  general  on  the  combina- 
tion formed  betweea  intellectiiaL  and  vital  per- 
ception. &c. 

Hence,  volition  mu^itbe  implicitly  dependent 
on  intelJectual  operation,  aA  that  m  dependent  on 
sensation,  and  it,  upon  external  impression. 


srnrioN  vj, 

■TRrrTURr  ATin  nrNcriov  civ  thk  DEscexDiira  Tjim< 

That  volition  must  be  communicated  to  the 
muscled  by  nerves  in  which  the  action  iftdcA- 
cendinGf  or  from  thu  brain,  is  so  obvious  as  not 
even  to  admit  of  elucidation. 

That  the  poatenor  coKmini^  of  the  spinal  cord 
are  its  descending  columns,  and  the  posterior 
bundles  of  the  spinal  uitvl-s  aru  their  di^scend- 
ing  bundles,  is  proved  by  the  following  among 
otlier  ciHijiide rations  : — 

Int.  Voluntary  action  muftt  be  the  result  of 
will,  as  thai  is  of  previous  intelleciuul  processc» ; 
and,  accordingly,  the  posterior  roots  of  the 
spinal  nerves  join  the  poiterior  columns  of  the 
spinal  cord,  and  these  are  directly  connected 
only  with  the  cerebel,  which  accjuires  super" 
added  ports  and  a  general  increase,  with  the 
inerettse  of  voluntary  and  muscular  powers,  and 
appears  therefore  to  be  ihcJr  organ. 

2dly.  Wliilc  tlkc  iiosterjor  coluinuj^,  by  meaos 


n 
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of  the  rcstiform  bodies,  come  dtrcctir  from  the 
cerebe],  so  do  ihe  Iwu  nerve^t^  the  fuc-ml  uud  the 
external  oculo-nmscular,  which  are  chiefly 
molive,  com^  either  frcmi  timt  org-jii,  or  parts  jm- 
mcdiatc^ly  dependent  on  it.  and  pass  through 
all  the  anterior  parU.  Now,  of  ihcse  nerves, 
wo  know  that  the  imprcssiooA  must  be  desecud* 
ing^  fur  they  arc  nerves  chiefly  of  volition.  If, 
then,  uHCCnt  and  descent,  or  sensation  and  voli- 
tion, beres|tecttvely  w»mmuniraletiby  the  spinal 
columns,  the  latter  musit  be  communicated  by 
thoKc  cohimns  of  which  the  origins  are  joined  by 
nerves  of  volition. 

3dly.  Th<s  development  of  organir^ilioit,  as 
already  aaid,  corresponds  with  the  activity,  the 
iutcnMty  or  the  permanence  of  function.  Now, 
in  tho  fa?tus,  all  the  posterior  parts  (consbrat 
and  cerebt*llic  ina»(seft,  ikeduneles  and  columns) 
are  developed  after  the  anterior,  as  the  facts 
quoted  from  TicdemEinn  prove.  Correspond- 
ingly, descending  action  or  volition  abscHulely 
must  folhiw  a34cending  action  or  sensation ;  and, 
accordingly,  it  is,  as  already  said^  prccively  at 
the  completion  of  the  first  feeble  development 
of  the  posterior  parts,  as  the  facts  quoted  from 
Tiedemann  also  prove,  that  the  first  motions  of 
the  fojtus  are  felt.  U  is  scarcely  possible  to 
have  a  more  decisive  proof  that  the  posterior 
peduncles,  columns  and  nerves  are  those  of 
volitiuii. 


« 
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4tli)y.  The  [>o«iterior  columnA  and  ncrvca  arc 
alone  susceptible  of  pain,  which  appears  uoi- 
formly  lo  be  connected  wilh  ileficendiTtg,  inolivc, 
and  probably  viial  parts;  while,  on  the  con- 
trary, it  a|ipe:iTii  tn  be  a  law  of  the  ^system  that 
all  anterior  and  aeceDdiog  parlB,  being  tliose  of 
specific  scnaation,  are  iinsuM^cptiblc  of  pain,  as 
ii  the  ease  with  the  olfactory*,  optic  and  auditory 
nerves,  the  [u^niJHphei^s,  ^reai  coinmi-'i^Mre,  kc^ 

£thly.  In  living  animals,  motions  cannot  be 
excited  by  irrigation  of  the  po&lerior  columns  and 
nerves ;  and  this  conforms  to  tlic  apparent  law, 
Uiat  lher<^  i**  no  rnotioii  without  previous  wnw 
tion.  The  latter  can  alone  induce  the  voluntary 
or  involuntary  impul?«e,  which  we  know  not  how 
anilicially  to  simulate.  As,  thereforo,  the  pro- 
duclioii  of  motion  by  irritating  a  ncivi.^  \n  u  test 
of  its  being  a  ncn-c  of  sensation,  uo  the  non- 
production  of  motion  by  direct  irritation  charac- 
terizes motive  nerves. 

Thw  d(M;trine^  as  we  proceed,  will  receive 
additional  verifications  both  from  connected 
views,  and  from  the  labours  of  othem. 

Rcil  has  lihown  that  on  each  aide  ''the  in-^ 
ferior  [leduncle  pas^s  with  the  anterior  edge  of 
ita  stem  between  the  superior  and  lutcrul  one^i, 
[inverting  then,  a»  he  frequently  does,  the  order 
of  functional  succession]  lays  itself  like  an  inner 
and  advancing  plate  against  the  lateral  peduncle, 
which  logclhcr.  throw  themselves  as  an  arch  over 

L  £ 
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the  superior  peduncle  and  the  adjoinmg  anterior 
Yalve,  and  unite  wJtti  their  fellows  in  thcftuperior 
vermiform  process/'* — instead  of  saying  thai 
from  its  union  with  its  fellow  in  tbe  superior  ver- 
oiifonn  procetis,  it  throws  itself  over  tlie  root  of 
the  superior  peduncle  and  the  adjoining  anterior 
valve. — Thus  the  posterior  peduncles  of  the 
cerebel  becurne  the  re.sljfarni  bodies  on  the  pos- 
terior part  of  the  oblong  process. 

The  conltntiatlon  of  thej^e  bi^'dies  into  the 
spina)  cord,  and  their  deseent  in  it,  are  ob- 
vious. No  auihoritiest  therefore,  need  be  ad* 
duced  from  the  obaervation  of  others  upon  this 
poiiii. 

Hence  I  slated,  that,  "  from  the  cerebellum,  it 
[the  medullary  matter,  or  cerebralbundlesjpa&ses 
downward  by  the  corpora  rcstiformia  Tresti- 
form  bodies],  supt^nor  fasciculi  of  the  medulla 
[oblong  process],  procerus  ccrebeJH  ad  mcdul- 
lani  or  posterior  peduncle^^  of  the  cerebellum,  to 
the  posterior  columus  of  (bo  spinal  marrow,  and 
the  remuiiiing  portions  of  the  numerous  nerves 
which  Join  it.    Thus  the  medullary  fibres  forma 

*  Nnndrm^en  dt«  hintorvn  Sch«Qk«l  mit  d«ni  vi>nl4r«ii 
Rftnd  ilmt  Summs  iwiichea  Jen  viirdcren  und  witlicbva 
Schpnkfftn  durrh,  l^g*n  lirh  nU  inn^rfa,  vcwm  voreprMw 
grndn  BUti  an  div  tciilidivn  Si:li<-nlLcl  «&,  ttnd  twide  wct- 
Tri  tich  nuij  ^nii*iiitii.'liAf(lk:h  hU  Wubl  iiber  iJi«  Tiin!«Ten 
^henkcl  umj  ilu  iwUclicn  ibncn  licgcndc  Tordcr*  Mark* 
tcftl  hi;],  uni  vereinigvn  Sich  un  Wurm. — Lib^  rif.  p,  497. 
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mv6t    remarkable  circle  of  which    this  is  the 
direct  course." 

That  the  posiprior  columns  and  rools  are  e\i- 
dcnliy  prolongations  of  the  ccrcbel,  which  *o 
many  obsen^ations,  recorded  in  the  preceding 
wciion,  prove  to  be  the  organ  of  volition  and  to 
control  the  motions  of  the  body,  is  an  evident 
indication  of  their  functions,  as  connected  with 
voluntary  motion.  The  reader  should  refer  to 
those  obKervntions,  if  they  he  not  borne  in  mind* 

In  Tc^rd  to  the  ner\'C8  arising  from  these 
parts,  it  shouhl  he  noticed,  that  it  i»  entirely 
from  posterior  parts  timt  motive  nerves  arise ; 
lliOHe  haviiijj  much  to  do  with  invohmtary  motion, 
like  the  general  oculo- muscular,  internal  ocuio- 
miiscular,  and  trifacial, or  3d,  4tli  and  5th  arising 
between  the  brain  and  ccrebcl,  and  those  which 
are  chiefly  voluntary,  like  the  external  oculo- 
muscularand  facial,  or  6th  and  7l1),  arising  below 
the  corebeL  But  every  one  of  them  distinctly 
parses  orer  or  through  the  anterior,  ascending, 
or  sensitive  paru. 

That  the  iK>9tcrior  roots  of  the  spinal  nen^cs 
arc  by  much  the  largcsl.  is  al«o  in  perfect 
harmony  with  the  relative  size  of  anterior  and 
pofterior,  or  ascending  nnd  descending*  parts 
throughout  the  nerroua  system,  as  already 
pointed  out. 

As  to  the  respective  periods  of  the  growth  or 
completion  of  a*cending  nnd  denccndtrff  parts, 

f.  n2 
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SO  much  has  been  said  when  fipcaking  of  the 
fornn-r,  that  little  more  need  be  added  now, 

Tiedcmaiin  observcft,  that  "m  the  third  mcnth 
these  biijid]<;«,  thus  rxBrn^si  from  the  fipinal  cord 
[that  is  posteriorly]  have  acquired  remarkable 
thicknea5...Huinii^,  they  form  the  small  bridge- 
like cerebel  extended  nvcr  the  fourth  ventricle.''^ 
— lii  the  fouTtb  tuuntli>  the  motions  of  the  foetus 
are  felt.  The  canal  of  the  spinal  cord  is  obliter- 
ated soon  after. 

Here  we  ^ee  the  remfirkaMc  coiticideiiee, 
which  was  formerty  mentioned  as  to  the  com* 
pletionof  paaterioror  descending  parts,  and  the 
appearance  of  muscular  motion. 

It  is  not,  however,  only  in  the  young  of  the 
human  fpecicft,  that  this  coincideoce  is  found.-^ 
Serres  staler  th^t  the  canal  of  the  .spinal  cord  i» 
found  in  the  larvae  of  frogs,  until  the  anterior  and 
jw.sterior  limbs  appear. 

Ho  further  state^»  that  even  the  enbrgemcnt 
of  the  Kpiiial  cord  in  the  embriofi  of  man,  mam* 
malia,  birds  and  reptiles  coincide  in  time  of 
appearance  with  the  appearance  of  limbs,  just  as 
is  the  case  with  frogs  at  the  period  of  metamor- 
pbosift  from  tlic  larvd  to  the  perfect  animal ;  arul 


*  lot  dntien  Monat  hatlca  die  au«  dem  It^ckcaniArtc 
wch  Gilirtxndcn  Strange  tta  IJickc  mciklieh  iti^nDmntn. . . 
tjTilcr  oich  v«tbunJcn,  iiju*chmul<3  Vibof  di«^iort«  Hirabolklo 
brucWciiSitic  [wpftofitc  Llvine  Him  bildi^len^ — Lib,  eif. 
p.  1«. 
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tho«<^  Htiinials  which  liuve  only  »  p»ir  uf  limbs 
as  the  cctacca  have  only  one  enlargement. 

Thai,  on  tlie  poslerior  bundleii  of  the  oblong 
process,  as  the  conUnuation  of  the  inferior  pedun- 
cles of  the  cerebe),  muscular  motion  depends,  is 
proved  even  by  Magcndtc's  experiment  in  which 
ihe  division  of  one  or  both  the  pyramidal  boilies 
produced  no  further  effect  than  a  »^light  tmpedi* 
ment  in  moving  forward,  whereas  a  division  of  the 
entire  halfofthe  oblong  process  produced  pal&yof 
the  same  side  of  the  body— depending  doubtless 
on  the  division  not  only  of  the  rcsliform  bodies^ 
on  which  as  dofK^cndinf^froiii  iho  cerebel^  volun- 
tary motion  depends,  but  on  that  of  the  olivary 
btindle«>  on  which,  as  will  afterwards  be  shown, 
involuntary  motion  depends. 

That,  as  Magcndie  statics,  the  division  of  the 
posterior  pyramids,  or  rcstiform  bodies,  produces 
11(1  visible  alteration  of  (lie  ^nerul  ni(ivc*uieiits; 
and  tliat  to  obtain  the  paralysis  of  one  half  of 
the  bmly,  it  is  nece^ary  to  cut  through  one 
half  the  oblong  process,  is  evidently  because 
thus  alone  both  the  voluntary  and  involuntary 
bundles  arc  cut  across.— If  oven  then,  oji  be 
says,  the  eurrespondin^  side  becomes  nut  im- 
movable, for  it  presents  several  irregular  mo- 
tions; nor  insensible,  for  ihe  animal  moves 
Its  members  when  wc  pinch  it;  that  ia  plainly 
owing  to  a  cause  already  before  the  reader,  by 
witichinvoluntaryactions  are  maintained  through 
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tbe  ganglia  or  commissures  of  the  spinal  cord 
and  iitrrvts. 

There  can.  1  believe,  be  no  clearer  viDdica- 
tioQ  of  the  accuracy  with  which  1  seated,  in 
iSCO,  that  '*JroDi  ihe  cerebellum,  it  [cerebral 
action]  descends  through  the  posterior  columns 
of  the  Hpinai  marrow,  which  are,  thererorCt  its 
dcKcending  columns;  and  expands  through  the 
posterior  fasciculi  of  all  the  ner^'es,  which  are 
ihercJbre  the  nertes  of  volition,  and  the  eonnex- 
ion«  of  which  with  (he  spinal  marrow  or  braio 
must  be  termed  their  apiiial  or  cerebelhc  origins. 
This  precisely  is  the  course  of  its  descent  frocn 
the  sen«ortum  commune  toward  the  muficular 
•yatem,"" 


•  Tlic  f<>i!owiDg  cflw  i»  rcUlr^fl  by  C-  F.  fldlin^cii,  prin* 
t'ipul  lurgcuii  lu  tlic  hoapiml  duo  Oiovaani, 

A  girl,  thiiLecu  ymrt  ij(  ogi-,  vi  dclicalQ  coik*litiilioci, 
ftSccicd  viifa  p  w«ii  on  the  »idc  of  tJie  neck,  but  iu  otbci 
nopecU  in  perfect  he»ltb,  wiu  icit^d  »udd«nly,  williout 
•hivcricf,  with  [>aio  un  the  Icfx  »tioul(l«r,  anJ  rc^ioa  of  thr 
Wynx,  ripdity  of  tbe  neck.  tLbo  Kvcrc  pungcat  pun  in 
the  region  of  ihe  occiput,  ixtid  difficuItT  <jt  optitun^  ike 
moiitb.  Tkoiit;^  tho  experienced  lortijTc  on  dcKluliUcn,  ih^ 
got  up»  and  was  able  lo  cot.  Ncjit  mOTTLms,  «h«  Icll  prick- 
ing pninfl  alofii:  llif  donol  Tdttobne,  nccompnnicd  by  b  tCQ' 
%nUon  of  twitchmsK  of  tbe  mrerier  extrcmitie*,  tbough  the 
vraiked  about.  On  tbe  tlitfci  day,  tlic  uuno  ayinptoRii  con- 
tLnu«d;  the  rigidity  of  the  n«ek  becftnia  «c  b«d  ibnt  %h% 
iru  obligtd  to  1(0  to  bod^  On  Uie  fourth  day,  ttiSeoia|t  of  the 
hmba  cemmcnccd;  th*y  wcrt  drawn  bnckwmnJi;  vnd  nt%i 
morning,  th«  h«ftd   und  neck  bt'cume  nmilarly  iStcind. 


or   DBICIvNDIVO    PABTS*  4^ 

Tbuft  the  dociriDe  delivered  in  this  Chapter 
involves  not  only  the  roots  of  the  nerves  of  one 

Tliree  or  four  dayft  aftor  ibit,  M,  Bellin^rt  cmmrfieii  hi-i 
for  tlio  Brst  Ume. 

Th0  htad  a»d  HficA  wtn  now  dravn  backward;  lh«  head 
•ti^tly  iDclmecl  to  th«  rigfil  vide:  and  tlia  curved  tpirw 
forming  iuconvfiKiiyiLnteriorly-  77j«  (rgiamithtifAi  wertalso 
drawn  ftaekward,  nnd  were  cu|>Kblc  of  being  bent  only  bj 
eiUmtl  Ton^,  which  oniiaed  greal  pain-  Tht  movtmenftcf 
lk«  tupfrtar  Ittufis  werf  Mtff:  i\w  rnrp-nrin  bring  le&t  mo- 
tiotili?!*  than  ihe  arm ;  kII  Union  npprared  lout,  so  tliat  it 
could  not  be  ishcil  to  the  hoaii:  llie  au«nipt  to  bend  vtcber 
«nii  or  foic-nrm  i^avc  cxccmitc  pain-  The  pupils  n^cre  cun- 
■tftutly  cuiiiraet«d,aridlljuKreaiaii)Ci^,  wWu  »  li^'Uied candle 
wai  pUced  clow  to  them  or  nt  a  disiaijce.  Ncittjcr  »iglil 
nor  li««rias  wot  affecied,  wilh  Lhc  enccpl.ion  of  a  ftliglit 
baiting  noiM,  of  which  she  complained,  annoying  hvr  every 
Qovr  and  then.  The  altc  of  the  dom  were  drtiwu  upwards, 
and  rcmniiinJ  in  an  arched  poiition:  the  upper  lip  wa*  also 
rased,  and  bhe  was  tinnble  to  approctch  one  lip  tc  the  oihcr. 
Th«  conimUfure*  of  the  mouth  were  *lii:ht]jr  rclficted. 
and  (fate  her  a  kind  of  lardoQLc  amile.  Jn  foct,  ail  the 
muKlea  of  the  fice  were  cwiitractt^d ;  urid  llie  cho«:k»  hol- 
lovedi  which  ^ve  hor  a  eadavcrottt  a»pcct.  Scntah^n  ^U 
ovfr  fAc  My  ittia  ptrfocf^  'llicrc  wai  i^at  diliiculty  itt 
Enovinjr  the  itatcrnii  jaw;  and  she  wa^  unublu  to  protrude 
Che  ton^ua  farther  than  the  alveolar  arch-  Thora  vfin  acer- 
Uin  de!,;r«e  of  dytpha^ia;  md  the  eouid  otil^  iwallow 
f|KK>afuli  of  bquid.  The  puho  w»  tmalt  and  conlrjicl«l, 
J04-  Tha  nbdotnen  wan  lenae  and  flat.  In  attempting  10 
tdniotl'er  an  injection  p^r  finiim,  nineh  r^ritaDce  waa 
otfbwl  by  lh«  ipbinetf-r.  The  divharga  of  urina  woa  rolun- 
Ury.  Tha  heat  waa  little  greater  than  natural:  and  tfcive 
WW  B  'lifht  anrl  conttnuH  noirtufij  of  akiHi     8li«  cotn- 
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column  of  the  spinal  cord,  buL  those  of  both, — 
the  oolumns  thenoselvefl, — the  prepress  of  Ibe 

plun«d  of  oonfltrktioa  of  iIm  thrcMl,  br  ^twh  llie  ju^Ur 
Tcin  VM  opmed .  Hit  ■painw  diMppsmd  for  a  •boct  tisM* 
and  r«iura«l  villi  %rvutrr  scTeiily,  w  thkl  dath  appvAfvil 
Uf  hare  been  piulu<yi)  fiuu  aip^yxia.  owia^  to  a  tftunxMlk 
ckniiig  i>r(hF  igldOii,  Iiii«iie<l»tcly  •Acrdcwb,  iWleft  amt 
WM  dmwa  ApcjciUiiicouiIj  biickvrard. 

Twelve  htmn  after  die  body  vu  c*M,  tlic  limbs  icioauicd 
in  k  »utc  of  alillut'M :  and  in  Itr^utjr-fuur  botin,  fl«iiliililjr 

On  the  f>o>tcrior  ntfwx  of  tbe  •pioal  coid,  waa  iammd  m 
mmplt  nnguim;  oxUAvaMlioQ  Bitlujut  oon^eation,  wliic!i  oc- 
cupied tkc  cftlcmol  turfacc  of  tlic  cxicmal  ncnibmie  fioia 
lli«  third  CO  the  icatli  doraol  rertebrft.  Oq  cvttiiic  tbfou^ 
tbe  caEtfimal  incnibrvic»  the  arteri&l  vcMdla  of  ih«  inlcntil 
nurabrane,  vbcre  U  bncsd  t}icpo«ticnorpari  of  likcmcdiillftrj 
wb»taiiae#  were  tnore  or  \cm  eongotcd,  ^on  ibe  niiitJi 
dorval  vertebra  to  chr  infcnof  pokrl  of  (ho  ipifi^l  cord.  TUs 
cxrated  througlkout  the  vhoLc  cxlc^nt  of  the  poatcriof  titt bee  i 
but  it  wiL»  very  ciUikBive  at  ita  fupcrior  eitrcmilj  asd  ni  ill 
origia.  /i  ail  iiicse  r^gtcfta^  if  i«  mcsunr^  to  n^iee,  fJhaf 
lA«  tn^i>r^em<nl  w<t»  hmtitvl  ty  lAe  pojCcrior  orti7ia  o^  /Av 
ii#nvj  oatack  tide,  and  did  »0t  ertfnd  on  the  iaitrai  mr/i^CM 
4tf  thf  spinoX  cord* 

Qu  tho  ftn[ftTioT  fnca  of  tb«  apinnJ  cord,  tbc  ceNdar  tiiMt 
tvhich  ltn«(t  The  external  mvmbrtiiitf,  u  well  it  lb<  aetit. 
brane  lu^lf,  vrxt,  throughout  ita  vtwn,  much  ii))Ml*d^— 
much  rnor«  «vrii  than  iu  poUerior  lurruM.  Thii  nMOibraaa 
bcinfr  opened.  iJie  middle  tpina)  Hrit^rj  tt-«a  found  mycfa  «ii> 
gorg«d  with  nrlffrinl  Mood :  *a  olva  were  aonw  of  ita  rumiA- 
C4liottl>  pftrticultitly  tUote  in  the  lumbar  rcgiun. 

Hisfpinal  mariDwitanlf  wat  hi-^iUbfuL 

In  the  hcadt  thc-r«  Wp-i«  »li|cht  »iuitruuiecxirai^*iaiioii  bc< 
twtao  ihv  «atefaa.t  and  iDltmal  tDcuabrBUCi     The  lupcrvor 
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aolerior  ihrcugh  the  brain, — their  return  through 
Uie  cerebel, — iheir  de^^cent  to  join  their  |KJ6te- 

pnTt  of  i\te  brain  Vfta  mucJi  injected  with  rcrl  bloodi 
though  Iimilcri  to  ibc  artcncLl  i^ApillarJca  ot'thc  mteruEil  mom- 
hnnc.  That  poithn  of  the  xnlcrnal  membrane  h/iing  tk4 
oeffhtl  and  certboUic  ring  wat  alM  mvc^  gor^wd  v/M  rtd 
bi^d,  CI  was  also  ths  in/trtor  Oictremity  cf  tht  othnjf  fro- 

Th(»  brain  w«  In  a  normnl  ilnle. 

The  following;  ore  the  deductloni  dnttcn  by  Bellingen 
irnm  thoo^  TarU. 

The  antcficir  EUrfucc  of  the  cerebellic  ring  is  formed  of 
fibfM  ooming  (tvnn  the  rcrrbc] :  irriiucion  of  thtae  ^Lpm  i« 
ca^pable  of  |irof]rj<^in|^  vpn^imt  m  Ihi-  directiuii  of  esfeimiun, 
{irincipalfy  nfihr  hnnd  nnd  nrrk  ;  and  il  ttlsn  causes  trUmu^t 
■pumodic  dyiphd^LR.  nnd  cDHMiictinr]  cjftlie  phnt>ni- 

TiiQ  pUBtcrior  |mn  i>f  the  ipinal  curd  |irv^&ides  oirer  exl«n- 
«kini  in  f^rl,  we  oW^v^  ils  injertKm  jirodace  llii*  «6«ct; 
«li)fhtly.  however,  ia  tlie  superior  Umbfl,  t}ic  injection  bnb^ 
leu  iuUi^M  ill  the  cervical  r«^f;iiin  ;  ftlruiigvr  in  the  infvriart 
fbtf  auollict  tcnuon.  Injection  of  Uic  mtcnial  jrmnbranc  af 
the  c«i«Ik1  aim  decionatratcs  tliat  ihia  organ  e^r«riu  tbo 
noitmcoU  nf  cxica^on. 

The  injection  »  thia  caic  tvat  iiMUed  to  tka  pia^maierf 
nmd  tht  tymptomi  iPrrv  i:9njirwi  tc  muKM/or  cVftirttcUonst 
f^jJUtprovrt  if^ot  trritatiott  ImiUd  to  the  u/ttiU  nulitanct 
•/*  ikt  tpiOiU  cord  prodtiN.d  tpamu  onltf,  urtfko^it  ^itfring  iHt 
HMiiiii/y;  diMf  thii  tka  potferi&r  n)ott  <iftko  nvrvtt  ^  thi 
f^uvJ  curJ*  4fd  not  tUiUntd  for  i^fnathny  tmoc  the  in/Jam- 
lUfl^A,  ttjf  which  thptf  icert  ttffctfcti,  protiu<md  netthcr  any- 
MMfo/MiJt  nor  dtminutttM  of  rAtf  fftwnt  t^»biUtjf.  LuLlj^ 
lh«  inclination  of  the  bend  to  the  ri^ht  side  app<nrcd  oving 
to  tho  Blight  «ngv)r^ni«rit  of  th«  middi«  lob«  of  Ui«  ri|^»t 
litiTiUpharrort>ic  br^io. 

In  u  bccond  cuo,  the  tnbjec?!  vni  a  yonng  man,  who  waa 
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rior,— aod  their  coinplction  of  the  chain  of  nerv- 
ous circulation, — a  ciix:ulatioii  as  much  iiiort; 
importtint  tlmn  that  of  the  blood,  as  the  intellec- 
Uial  Is  mere  imjiurlELnl  than  the  vascular  sys- 
tem. 


As  connected  with  ihe  last  S(^€tioll,  i  may 
here  mention  the  ponterior  pyramids,  though  I 
know  rot  their  Anpcrior  connexions,  and  con* 
Mquently  can  enter  into  no  reasoning  respect- 
ing them. 

Rolando,  who  has  well  described  them,*  says 

AtUckcd  villi  lumW  t>atn»,  anil  fjcrmnucnl  »piL»ai«  of  the 
flexor  cnuAcIca  of  tlic  tnink,  but  more  psiticulvly  of  the 
infcriur  aiircmiiic*.  H.  BcU(iit;cTi  suttd  tbia  «li»caM  to  be 
ft  cfaronic  inflammanon  of  th«  apiaal  cord.  The  vcnUe&t 
AyBt«m  icmiiiiiL'd  pcrtocl,  Under  lh«  an tiph logistic  IrtM- 
meTil>  tlic  pnttcni  recovered. 

*  l^n  bordi  d^  la  partic  iiLlcricurc  du  4*  T«ntricut«  lont 

fdrin^  pftr  deuit  eminences  comptjn^tiii  dti  fibre*  m^duIUjm, 

plus  viiiib1<8  qiia  vcMtJ*  dont  naut  cnmpoftfs  lot  pidonculoi 

mferieurs  du  <!«rvc1«i^     On  a  ilonn^  la  nt>in  d#  pyrtmidtt 

pofit^tKures  h  cei  6tntn«ncB>'— Jo  croi*  (|a'on  b  tlonnA  i 

cet  £tnia«nceft  le  nom  do  pynmidoi  poftl^rrcupM,  parcof^u«, 

de  ]^cndroi(  oil  lo  nf^rf  siomiKi^uc  travfrw  le*   pMonoutot 

inf^rieurs   du   oervdet,   dies   c^Jiniiit^nc^pnl  par  urn*  poibto 

tr^3  mince.     En  ilnccndant  rtlct  grotftitwrit.  ci  fumierl  Line 

np^rv  i]i^  ntRMuc;  i^t  ^  mcauic  qii'tUet  v'uppiQcKout  ot  mt 

tcuchcnt  ontuite  >ui  U  li^ie  fii(diuie»  dies  ruttiieiit  le  ticc 

dt-  lu  pliimii  i  cL-rifc-     Dc  cct  ciidroit,  oes  fns<iculc*.  iiiscn; 

«ibl«inerjt  apUti)!,  ct  tnu*  forme  di?  luinu  ia»oi  mincria  dc^ 

■eendenl  entro  la  deiix  cordona  po*tfrieur«   de  U  inoellc 

«piniierc.jmi|u'i  !■  ti«utevi  d<  1a  Mpiiomc  pAjre  d«A  i^rrft 
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that  these  cords  of  the  oblong  process  go  to  the 
middle  and  su^jcnor  region  uf  the  cerebel,  Rcil 
observes  that  the  grey  substance  of  the  loscoge 
resembles  that  uf  the  luberclex  and  posterior 
fitriated  bodicN,  being  paler  mid  hrnier  than  that 
of  the  anterior  striated  body,  and  disposed  in 
fibres,  which  run  parallel  with  its  mcdiuu  furr 
row,  the  pen.  Mr.  Muyo  regards  the  posterior 
pyrtimid  a»  terminating  in  the  long:itudinal 
fibrils  of  light  grey  matter  which  thus  form  the 
floor  of  the  4th  veutrieJe. 

c*rvicAuit  A  pen  prc«'  Au  premicf  nipcct  l\  pnratt  quo  ea« 
ccrpt  tic  soQt  que  d«  cmincncu  qm  t'ckvcnt  dci  pCfioa- 
cuka  i&l«rii>ura  <Ju  <«rv«lvt,  mat«i  par  Ic  moycn  «1m  co(jptf« 
infifTomks,  on  pcut  voir  qu'ili  iont  dom  potiU  cordoDi 
cyUndnquvft  bivn  diitincti,  i^juvviit  Uottc  et  formca  par  dtt 
1i1>r««  rntduJIaireH  lonlu«<. — Rt^ktrchti  AnatcmiqMi, 
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CHAPTER  IIL 


STRUCTURE   AND   KUSCTIOKS  OF  THE    »EN80BIAL 

Tk  e£  e  expansions  have  not  hitherto  been  Tiewed 
in  connexion .    They  arc  five  in  each  hemisphcie. 

The  centra]  one  extends,  as  they  all  do,  Troni 
the  anterior  to  the  pcMderior  part  of  the  btain, 
traversing  the  anteiior,  middle,  and  posterior 
lobe;  it  includes,  of  coiirNG,  both  white  fibrous 
matter  and  cun volutions ;  it  more  immediately  cq- 
velope!<  the  lateral  ventricles;  and  it  rorm^tabasi* 
for  the  other  expansions.  On  it,  are  fonued 
superiorly  the  two  convohitions  which  rim  along 
the  inner  and  upper  margin  of  the  licmispbercs. 
Tfcvo  of  the  other  expansions  are  placed  medially; 
and  two  laterally,  to  the  central  one.  Aa  to* 
gcthcr  they  correspond  in  number  to  the  organs 
of  sense,  and  h»ve  relations  to  them  which  will 
be  afterwards  mentioned,  1  have  termed  them 
sensorial  expansions. 

The  lateral  and  mesial  expansions  have  been 
noticed  little,  if  at  all,  in  this  country'.  Yel 
they  are  of  j^reat  magnitude,  and  douhlletis  of 
great  importance.     Each  hemisphere  ha«  cou- 
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sequentiy  been  re^rded  as  one  m»s&,  undivided 
in  the  longitudinal  dircclion. 

I  Oiink  ii  probaUle  Uint  tlie  9th,  11th,  22d, 
and  26th  plates  of  Vicq  d'Axyr,  in  which  sec- 
tions oi  one  or  both  of  the  lateral  cxpaaaioti^  are 
Keen,  first  called  the  attention  of  auntomisu  to 
these  parts;  and,  as  already  said,  there  are 
many  other  things  in  ihe^e  sections  that  would 
repay  inquiry. 

Abandoning  his  own  method,  Reil  was  in- 
duced to  describe  some  jxiTlion  of  the  lateral 
expanfttoiis  as  the  external  wall  of  his  capsule  of 
the  anterior  striated  body,  which  he  considers 
as  ha^nn?  three  surfaces;  an  outer  and  an  inner 
wall,  and  a  floor.  The  floor  he  regards  as  made 
up  of  various  parts;  the  inner  walK  as  formed 
by  the  outer  surface  of  the  fibrous  cone:  tnd 
the  outer  wall,  a.s  composed  of  a  portion  of  what 
he  terniA  the  hamuiar  bimdles.  The  .substance 
contained  in  this  capi^iile  is  the  outer  portion  of 
the  aiitLTtOT  striated  budy,  the  inner  part  of 
which  projects  uncovered  into  the  lateral  ven- 
tricle. ThR  hamitlar  bundles  which  seem  pro- 
perly to  be  the  particular  biitic  from  which  the 
lateral  expansions  a-scend,  he  describes  af<  pass- 
ing from  the  inner  and  under  convolutions  of 
the  ante-rior  lobe,  near  the  root  of  the  olfactor>' 
nenro.  and  thence  extending  across  the  fissure 
to  the  projection  forward  of  the  middle  lobe; 
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their  outer  extremity  blending  closely  with  the 
fan-like  expansion  of  the  anivrior  cummisKure. 

Ucil  also  well  describes  the  external  parts 
contiguous  to  the  lateral  exjinnsioiiK, — He  ob- 
SBiTos  that  the  fissure  of  Sylvius  extends^  from 
\i»  commeiicvnR'nt  below,  obliquely  ujiwurds 
and  backwards  for  more  than  a  third  of  ihc 
length  of  the  brain;  Uiat  the  boundary  of  the 
fissure  belonging  to  the  anterior  lobe  may  be 
termed  iis  roof,  and  (hat  belonging  ta  the  middle 
lobe  its  floor,  which  meet  behind  at  an  acute 
angle;  that  inlerjnediately  they  inclose  a  space, 
covered  with  low  convolutions,  which  arc  sur- 
rounded by  a  gutter-like  depression;  and  that 
these  low  convolutions,  M-bich  form  the  bland, 
are  placed  upon  the  liamular  bundles. 

It  15  to  Rolando,  liowoTCr,  that  we  are  chiefly 
indebted  for  an  account  of  the  two  lateral  ex-, 
panftions,  to  which  a  considerable  part  of  his 
Paper  "Delia  Strultura  dcgli  Emisferi  Cere-- 
brali,"  is  dcrotcd. 

In  considering,  then,  the  lateral  cxpamsions 
more  systcmalically,  I  may  observe  that  the  m- 
ferior  anterior  point  from  which  the  convolu- 
lions  of  the  inland  radiate,  covers  what  Rolando 
calls  tlie  autero-moclian,  or  olfactory  arch,  the 
hook-like  bundles  of  Keil,  of  which  the  fibres 
extend^  by  meana  of  their  curve  adapted  to  the 
bottom  of  the  fissure  of  Sylvius,  both  to  the 
anterior  and  the  middle  lob«;  and  its  widely 
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extondiug  posterior  extremities  form  the  convo- 
ItiUons  on  the  posterior  and  iufericir  &iirfaC6  of 
the  latter  of  these. 

Rubndo  lerins  this  the  olfactory  arch,  be- 
cause Its  tibres^  as  he  says,  scetn  to  go  directly 
lo  Oie  olfactory  ncr\c»  and  they  form,  he  asserts, 
a  great  part  of  the  convolutions  which  we  see 
in  the  orbital  or  inferior  region  of  the  anterior 
lob<!>  He  lias  not,  however,  shown  clearly  the 
former  of  therie  circumstances;  and  Jt  \%  not  im- 
probable that  the  vicinity  of  the  external  termi- 
nation of  the  olfactory  nerve  may  have  misled 
him  in  that  respect. 

This  arch  is  in  contact  with  the  optic  tracks, 
the  perforated  plate,  the  antCTJor  commissure, 
nnd  the  nucleus  of  the  external  portion  of  the 
striated  body. 

There  insensibly  radiate  upward  from  this 
arch  two  white  plates  or  layers,  separated  in 
tbc  middle  by  a  thin  hiyer  of  bi«\«n  substance* 
These  are  the  external  plate  of  the  valley  of 
Sylvius,  and  the  internal  plate  of  the  vertical 
convolution^;,  or  the  beginnings  of  tlic  external 
and  internal  l^lcnil  txpan^icm^i. 

We  may  first  describe  the  external  lateral  cx- 
oanaion. 

The  mo»t  external  fibres  which  lise  from  the 
arcli,  in  proportion  hh  they  separate  from  the 
plate  to  which  they  belongt  lose  themselveii  in 
the  radiated  convolutions  of  the  island.    Joining 
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outward 


Its  periphery,  ihcy  b< 

all  around  the  valley,  and  liniftli  in  the  intemal 

part  of  the  extensive  eonvobitions  surrounding  it. 

Uy  itB  t[i(<.Tiial  suHac(%  this  plati?  is  in  contact 
with  the  interposed  Ihin  layer  of  brown  sub- 
stance, niul  wliere  that  di4upp<:ar6,  with  the 
external  surface  of  the  plate  of  the  vertical  coa- 
volutionfi,  with  the  externa)  fibfes  of  which  it 
concurs  in  formini^  the  convolutions  alluded  to. 

On  tho  side  of  the  brain,  then,  and  in  the 
somewhat  triangular  aperture  of  the  fo9«a  of 
Sylvius,  may  be  observed  the  small  ciinvolulion's 
which  conMJtute  the  island,  and  which  arc  formed 
OB  the  radiation  of  this  plate. 

When  the  sides  of  the  fossa  arc  separated, 
these  convolutions  apjjear  to  be  five  in  number, 
but  subdividing  so  aft  to  make  seven,  ei^t,  or 
nine,  and  they  appear  to  radiate-  from  a  point 
at  their  inferior  anterior  part,  their  general  di- 
rection, however,  bein^^  upward.  CollccliTcly, 
they  form  a  somewhat  triangular  eminence  of 
which  the  base  is  turned  upward. 

The  convolutions  of  the  inland  are  bent  out* 
ward  and  continued  into  the  margins  of  the 
fissure,  so  that  these  prcAcnt  a  triangjlar  ar- 
rangement, correspond  in  i;  tu  that  of  the  island 
which  they  clode  upon  and  cover. 

The  while  plate,  then,  which  i^  under  these, 
not  only  forms  the  island,  but  the  fddcs  of  the 
procettscs  of  the  anterior  and   middle  lobe  by 
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which  it  U  iturroiinded,  and  of  which  the  long 
upper  and  under  sides  are  ihc  iiioet  remarkable. 

The  convolutions  surrounding  ihe  inland,  ap*- 
pear  first  in  ihe  foetus,  though  slighily,  during 
the  second  month. 

Wc  may  next  describe  the  internal  lateral 
expansion. 

From  the  olfactory  arch,  in  the  same  manner, 
rises  the  white  plate  pf  the  vertical  procesHca 
and  Uicir  appendices,  It^  fibres  ruu  parallel  to 
thusi-  of  the  arch  both  in  the  anterior  and  mid- 
dle iobe,  but  the  greater  number  expand  like  a 
Ian  over  a  great  portion  of  the  hemisphere. 
Hence  the  most  external  concur  in  forming  the 
convolutigii  surrounding  the  vulley  of  Sylvius; 
tlte  anterior  go  to  the  lower  part  of  the  fruntal 
lobe,  and  contribute  to  form  the  convolutions 
which  reccitc  the  olfactory  nerve;  the  middle 
ones  lose  themselves  in  the  vertical  convolutions 
and  their  appendices  which  form  anteriorly  the 
circular  convolutions;  while  the  posterior  dii* 
appear  in  the  convolutions  of  the  occipital  region. 

These  fibres,  dispo^  in  fine  plates,  cover  all 
the  pxti^mal  and  tatcr^d  face  of  thr  hemisphere; 
but  ihey  do  not  reach  the  two  convolutions 
which  run  along  the  inner  and  superior  margin 
of  the  hemisphere  and  which  proceed  from  the 
middle  6bres  of  tho  peduncles,  or  the  central 
expansion:  on  the  contrary,  they  form  only  in 
part  those  convolutions  which  turn,  one  forwnrd, 
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the  Other  backward,  from  the  two  middle  ver- 
tical lines. 

Hxtcrnolly,  this  layer  is  covered  by  the  ex- 
tenial  one  and  by  the  iiitemicdiate  layer  of 
brown  siibdtaiice.  By  \is  internal  »uriace,  it  is 
ill  cotinexion  with  the  anterior  comtnissare, 
the  external  striated  body  end  the  fibres  of  the 
peduncles,  with  nhicli  it  unitc)^  so  intimately 
that  they  seem  to  form  a  dccu-'^^utLoit.  Yet  all 
around  the  striated  body,  the  fibres  of  the  pe- 
duncles turn  a  little  over  the  layer  of  the  verti- 
cal convolutions. 

The  sysitem  of  eonvoUition-i  formed  by  this 
layer,  h  of  greater  magnitude  limn  :he  last. 
They  are  ^ncrallyfour  in  number-  They  come, 
by  their  lower  cxtrcmiuet^,  into  contact  with  tha 
upper  bouiidary  of  tlie  fo^sa  of  Sylvius.  They 
ascend  somewhat  vertically  (hence  Rolando 
calU  them  vertical  convolutions)  but  with  same 
inclination  backward ;  the  anterior  two  extend- 
ing and  ramifying  forward,  and  the  [Hjslurior 
two  extending  backward;  so  that  tiiey  form 
nearly  the  whole  xide  uf  tlte  hiam  above  the 
fossa  of  Sylvius.  They  do  not,  however,  form 
much  of  the  middle  lobe  which  runs  forward 
under  that  fosaa,  nor  of  the  pOHterior  which  is 
behind  it,  nor  even  of  the  upper  mnvolutions 
running  along  the  longitudinal  fiftsurcnorofthe 
anterior,  »ikI  anterior  inferior  ones. 

On  the  removal  of  the  layer  of  the  fissure  of 
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Sylvius  find  some  platen  of  ilie  layer  of  the  ver- 
tical convolutions,  ftre  neetx  tho  brown  external 
»tri:ilc'd  body,  and  part  of  the  anlcrior  coninkU- 
8urc«  while  the  olfactory  arch  ib  also  farther  ex- 
pofied. 

With  regard  to  the  mesmi  expansions,  when  & 
tongitudinal  section  is  made  of  the  brain  along 
the  median  line  nnd  it  is  divided  into  two  lateral 
halves  of  which  one  is  viewed  internally,  the 
convolutions  over  and  around  the  ^reat  commift" 
sure  have  an  arrangement  iiomewhat  correspond- 
ing to  that  of  the  external  side. 

We  may  first  descrtlw  the  outer  mesial  ex- 
pantiion.* 

One  convolution,  the  crested  one  of  Rolando* 
which  begins  from  the  internal  root  of  the  ol- 
l^ctory  nerve,  runs  close  to  and  around  tho 
commissure,  passes  on  tlic  inner  surface  of  the 
middle  lo])e,  and  terminates  in  the  convolution, 
tb^t  covers  the  great  bend  m  that  lobe«  or  more 
particularly  in  itfi  hook.f 

*  OuitM  mid  inuFt,  wiili  rrgurtl  lo  tliCM?  twci  cipitrisinnR, 
ttre  nua  uteri  in  rrlatiuu  Ciuly  to  llje  *cpiiHteO  lieinlBpli«rep 
Uid  iu  cmU-il  ctpaniiion.  no  tliOl  in  tUiv  respect  tbi*  moil 
raaiaJ  a  lb?  outer. 

t  Tlij»  convolution  weui  dc«cnbcd  hj  iIht  WcmeU  tut  fol- 
kwt:^Int<viMi  id  facie  utriiuqne  hvmUphiorii  cerabri, 
pnoGimc  corpus  c&l1o«umt  inveajiur  quidem  cjru*,  fc»i>eciu 
figVtM,  joiiiitudiniip  Ulitudini*  alc|r;c  dcctirvutf  >ij[  ulnjiique 
•ibt  iimili«  peQ«  a^rmnicincuft,  aod  et  bi  tmbo  Hocpc  iniiltuai 
uitcr  te  ditt«ruiit>— D«  Pt^ithri  Structure  CtrtM,  p,  DX 
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By  scraping  the  bniwn  snbj^tance  which  forms 
the  exposed  side  of  Ihc  created  proce*«,  we  dis- 
cover a  buudle  of  while  fihre,s  having  the  same 
direction*     Attentive   examination  fihows  that 
they  arc  continued  from  the  internal  root  of  the 
olfactory  ner\'e,  where  ihjit  passes  into  the  great 
Assure  and  forms  the  anterior  extremity  of  the 
crested  procesti.*  Thence  iliis  bundle  ascends  by 
the  anterior  Jobe  and  around  the  turn  of  Ihe  great 
commissure:  its  fibres  increase,  and  if  ac  first 
they  Icrm  a  bundle  of  the  thiclcnc>i9  of  ft  crow:^' 
quill,  when  joined  to  the  commissure  they  be* 
come  as  thick  as  a  common  pen  and  of  some> 
what  trianguhir  form.      Preserving  the  same 
thicknefl»,  they  advance  to  the  posterior  extre- 
mity of  the  commissure  around  which  tbay  turn 
to  form  the  convolution  which  Vtcq  d'Azyr  says 
contains   the   gieater  bend^   and   reaching  the 
'hook,  they  resolve  themselves  into  white  fibres 
which  go  U>  the  apex  or  must  internal  convolu- 
tion of  the  middle  lobe. 

This  white  bundle  perpetually  sends  off  nu- 
merous fibres,  which,  from  its  superior  side,  ex- 
pand like  a  crest  which  rises  all  around  the 
conmiififiure. 

*  w—i«itt*iiAi  fttt6attm«nt«  qucalo  raAcicob  dc  fibre  ti 
pvi>  TVdtre  <*H«  BMt  fi  conliounno  colli  rftdic«  iDt«riui  dpfti 
n«rvo  offultcrio,  ov«  quvala  i'inEr<Htucc  d«Ui  ^nncU  km- 
sarir  B  forma  IVitremii^  ftinnnof^  d«J  profrsw  crl»Ul4>, — 
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We  may  next  describe  the  inner  mesial  ox- 
pADsiou, 

The  fibres  of  the  bundle  which  forms  the 
crested  process  are  not,  however,  in  contact 
with  the  upper  surface  of  the  superior  commis- 
sure, but  between  these  is  found  a  layer  of 
fine  tiDn»verse  fibres^  which  forming  a  slight 
elevation  by  the  sides  of  the  median  line  of  the 
commieeure,  produce  those  lontritudinal  lines, 
vhich  Ueil  has  described,  and  these  leaving  a 
linear  depression  between  them  cause  the  ar- 
mngement  which  has  been  called  the  raphe. 

From  the  margin  of  these  stride  of  Reil»  ar« 
directed  forward  white  fibres,  which  pass  be- 
tween those  fibres  of  the  oommli^fiure  which  ^o 
to  the  jioslcrior  striated  bodies  and  the  bundle 
of  the  crcifled  convolution.  Hence  bending  up- 
wartU  at  a  right  angle,  ihey  leave  the  fibres  of 
the  posterior  striated  bodies  which  descend, 
wliilht  ll»?so  run  brtwecfn  the  hbres  of  the 
crested  convolution  and  those  of  the  peduncles, 
to  diffuse  llieinsel vtfs  in  the  convolutions  above 
the  crested  convolution,  and  extend  to  the  upper 
margin  of  the  hcmiK|>licrcK. 

The  parts  last  dcscribcfl  arc  termed  by  Reii 
the  covered  bands  [l>etleckleii  bander],  and  he 
describes  them  as  situated  on  either  side  of  the 
raphe,  within  the  two  convolutions,  which  ar« 
in  immediate  coniEict  with  the  great  commiasure. 
— In  his  detailed  and   niiuute  accouni,  !te  ob* 
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iterves,  that  parallel  with,  and  on  either  side  of 
the  supcnor  raphe,  may  be  Ibimd  a  Battened 
white    buiuUe   which,   lying  coDce^iled  hy  the 
convolution  ia    contact    with  the    upper  sur* 
face  of  the  superior  conunissure,  is  termed  the 
covered  band ;    that  this  convolution  tuay  be 
traced  froui  the  fore  and  lower  part  of  Uie  auie- 
rior  lobe,  where  it  is  reflected  forward  trom  the 
convolution  touching  the  root  of  the  olfactory 
Dcn-e ;  that  this  convolution  thence  advances 
forward  and  lies  over  the  anterior  fold  of  the 
commissure,  then  continues  along  its  upper  »ut* 
face  in  a  line   unbroken^  except  toward«(  (he 
posterior  fold  by  some  vertical  iudcntin^s,  and 
finally  swccpa  downward  and   forward   again, 
and  skirts  the  aperture  of  the  inferior  horn ;  that 
either  posterior  pillar  of  the  arch,  which  is  at 
first  composed  of  white  substance  alone,  derives 
from  this  extended  convulution  a  ^^upply  ofj^y 
matter,  whtcb  is  contained  iu  itf^  navicular  ca- 
vity, tlius  forming  thegreater  bend  ;  that,  when 
thi»  convolution  ia  turned  aside,  the  covered 
band  is  seen ; — that  this  band  terminates  ante* 
riorlyalthcmcetingf  of  the  fillets  of  the  perforat- 
ed [date  witli  ttit:  anterior  fold  gf  the  commis9»ure, 
becoming  more  delicate  as  it  approached  this 
point,  and  finnlly  fibrous  and  reciprocally  con- 
tinuous;— that  it  turns  round  the  anterior  fold 
of  the  superior  commisf^ure,  extends  to  the  ante- 
rior commissure,  and  brmgs  away  with  it.  when 


raited*  all  the  convolutions  which  l>&long  to  tbo 
inner  and  central  part  of  ihe  aaterior  lobe ;  lliat 
it  may  easily  be  raised  from  its  odhC'Sion  to  the 
superior  coaniiiHsure,  the  fibres  of  the  latter  ex* 
tcm&lly  to  it  losing;  their  former  fasctcui&tion, 
and  being  arranged  in  delicate  plates^  more 
closely  nttachcd  to  each  other;  tliat  iii  like 
jiiunnir  it  turns  round  ihe  pusterlor  fold,  be* 
coined  continuous  wJth  the  |ic:iterior  ptllar  of 
tile  arch  and  the  long  convolution  above  de* 
scribed;  that  turning  round  the  posterior  fold 
within  t}ic  long  eoiivolulion,  it  gives  oS  one  de* 
licatc  mdiation,  which  joins  and  is  mtcnvorca 
wiih  that  derived  from  the  posterior  fold  to  the 
iloorof  the  poslenorand  infcnor  horns,  ita  larger 
portion  becoming  continuouH  with  the  u^hite 
matter  of  the  extremity  of  tlie  long  convolution 
now  employed  in  ihe  formation  of  the  ^refiter 
bend  ;  and  that  ihus  on  cither  side,  the  covered 
band  forms  a  circle  round  the  root  of  the  hemi- 
sphere, unbroken  except  ^t  the  entrance  of  the 
Ji«sure  between  theanteitor  and  middle  lobe*t. 

Thuit  these  two  series  of  convolutions  are  con- 
fined to  the  middle  of  the  inner  side  ;  &ud>  pre- 
cisely AA  on  the  outer  side,  the  couvoluhocM 
around  these — before,  above,  behind,  beloiv, 
belong  a  differtnt  system,  namely  that  of  the 
peduncles. 

Thus  the  radiation  from  the  peduncles.  Hie 
CWtial    vxpansion,    lies  between    that   of   tlie 
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vcr^cal  convoLutiiins  without  and  that  of  the 
loiigitudioal  fillets  within. 


W 


regard 


ih« 


intersection  oJ  iti«  Gbrcft 
of  these  |)art9,  it  should  be  observed,  that»  as 
mesially  to  llie  6breB  fram  the  peduDclea  is 
found  Uic  layer  of  the  great  commissure,  thoac 
tibn.'s  which  eire  derived  fruLn  tlie  main  portion 
of  the  com  missure  meet,  as  obf^crved  by  ReiU  at 
an  acute  angle,  and  sometimes  directly  anasto- 
mose with  the  middle  bundles  of  the  fibroua 
cone,  and  'aUo  with  those  Jeriveti  from  ihe  inuvr 
and  outer  walU  of  his  capsule;  and  that,  at 
the  upper  margin  of  the  outer  part  of  tlic  stri* 
atcd  body,  the  outer  and  inner  walU  of  the  cap- 
sule itself  meet  at  an  acute  angle,  decussate 
each  other,  and  arc  interwoven ;  or,  as  »tated  by 
Rolando,  that  around  the  margins  of  the  striated 
bodies,  the  incurvatcd  fibres  of  the  peduncles 
interlace  in  such  a  manner  with  ibose  of  the  plate 
of  the  external  layer,,  that  it  would  appear  that 
some  of  these  go  to  the  convolutions  of  the  pedun- 
cles, and  smaH  bundles  from  the  latter  descend 
into  the  inferior  convolutions  of  the  external 
layer.    Thus  arc  thcac  expansions  connected* 

With  regard  to  the  external  aspect  of  the 
convolutions  presented  by  these  parts,  tliose  im- 
mediately covering  the  five  expansions  have 
been  already  described  ;  and  it  is  only  necessary 
further  to  add  that    the  convolution&  of  the 
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frontal  region  are  very  Jrrei^utar,  because  these 
unite  fibres  from  ttic  external  layer,  those  oi  the 
peduncles,  and  others  from  the  inner  surface  of 
the  hemi^pliercs ;  that  among  the  most  regular 
are  tho^  divided  by  the  furrow  receiving  the 
olfactory  nerve,  which  Rolando  says,  arc  formed 
by  fibres  from  the  layer  of  the  vertical  convolu- 
tions which  lose  themacives  in  the  inferior  sur- 
face of  the  anterior  lobes,  aud  by  Abres  from  the 
crested  areb  ;  that  the  convolutions  of  the  pos- 
terior bbe  seem  also  irregular,  more  especially 
a«  they  join  those  belonging  to  the  anterior  com- 
[iiiiuiire  ill  the  iiilernietliiiry  couvululions  of  the 
middle  lobe  ;  aud  that  the  two  convolutions  run-* 
ning  longitudinally  at  the  top  of  each  hemi- 
nphere  are  anteriorly  and  posteriorly  confounded 
with  the  vertical  convolutions. 


The  functions  of  the  five  senf^orial  expaoftions 
are  at  present  no  further  detennined  than  that 
they  appear  to  be  connected  with  the  five  senses 
rcapcclivcly. 

The  iarge  central  expansion  is  more  espe- 
cially the  cerebral  orgnin  of  the  mo%t  difTiised 
sense,  that  of  touch.  This  is  proved  by  the 
fact,  that  the  anterior  or  ascending  bundles  of 
the  spinal  nerves,  spinsil  cord,  oblorif^  process, 
and  cerebral  peduncles,  through  which  alone 
the  senfic  of  touch  can  ascend,  are  demon- 
strably ditfuscd  m  and  compose  this  expansion. 
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UcQcc  Rokndo  who  did  not  perceive  the  ge- 
neral relatioQ  of  these  expansions  to  ttie  sensea, 
Dor  that  ut'  thifi  in  particular  to  the  organ  of 
touch,  yet  calls  this  central  expaosioa  "lo  stnito 
de'  pedoncoli  dcgli  ciinHferi." 

Thia  fact  as  to  the  compositioD  and  general 
function  of  the  central  expansion,  i5  of  much 
importance ;  for,  as  this  great  expansiwi  fonns  a 
ba^is  for  the  rest,  as  observed  at  tlie  begiumng 
of  th]«  chapter,  so  does  lUe  sense  with  which  it 
id  peculiarly  connected  form  the  bafia  i>f  all 
other  tiensation,  as  was  shown  in  the  chapters  on 
that  subject ;  aad  on  observing  this  analogy,  wc 
are  naturally  led  to  ^u^pcct  that  the  remaininj^ 
expansicoa  may  be  respectively  conikecled  with 
the  other  senses. 

This  receives  a  strong  confirmation  when,  on 
proceeding  to  nnotlier  expansion,  the  external 
medial,  we  find  that  it  directly  receives  the  in- 
lemal  root  of  the  olfactory  nerve — "  esamioando 
nttcntamentc  qucsto  taacicolo  de  hbrc,"  saya 
Rolaiulo^  "  si  pLt6  vedere  che  esse  si  continuano 
colla  radice  intenia  del  nervo  olfattorio."  Ifcnce 
aUu  vff^  may  conclude  that,  as  the  central  ex* 
pansion  i^  more  especially  the  cerebral  organ  of 
toucb,  «o  this  external  mesial  one  b  the  cere- 
bral organ  of  fimcll.  This  new  case^  moreover, 
gives  additional  probability  to  the  still  remain-^ 
uig  expansions  bcmg  rc»]»ectivcly  connected 
with  the  other  vensej*. 
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The  iotemal  mesial  expansion  has  apparently 
ft  similar  relation  to  the  int^nal  termination  of 
the  optic  ncrvG.  This  ascends  from  tlie  optic 
commi^u&iire,  aft  a  meciuilary  plate  in  front  of  the 
third  ventricle,  and  is  continuous  with  the  per- 
forated plate  or  lamina  cribrosa  of  Meckel ;  it  is 
pointed  out  even  by  Vicq  d'Azyr  as  a  termination 
of  the  optic  nerve-  Keil  accordingly  observes 
tiiat  *'  a  thin  layer  of  nervous  mattjjr  h  con- 
tinued fmro  the  furrov^  and  posterior  margtoA  of 
the  fillets  (of  the  lamina  cribro£;a)  to  the  com- 
ini»(iire  of  the  optic  nerves^  closing  the  third 
ventride,"  and  he  observer  also  what  m  here  of 
more  ini|Kjrtance  that  "  pure  white  fibres  some- 
times proceed  from  them  (the  fillets  of  the  la- 
mina cribroTia).  which  mofitly  plunge  into  the 
blind  hole,  and  lose  themselves  in  the  thin  par- 
tition,  but  sometimes  alfto  aiicend  along  the 
outer  part  of  the  anterior  fold,  bend  around  the 
anterior  ]rat1  oi'  the  great  comintiiu>iure,  and  jom 
its  upper  f^urface  with  the  line  of  Lanci^ius.*'* 
U  iff  remarkable  that  thin  tennifiation  of  the 
optic  nerve  bears  the  same  relation  to  it  that  the 


*  Vt>R  dcDtclbcn  ^bn  luwc'ilcii  hcllwtiiMC  Fiidcn  »b.  Jit 
mdrtens  in  <Lu  bUudo  LucL  ibcr  <lcm  Scbuobcl  ciDilria^u 
uiid  ihtcli  iiiilic  SclKJilcMaiid  vcrticrcit,  /imcil«ii  abt^r  ducJi 
jtujwcadig;  nuf  dcm  Bchnubcl  Fortcchii.  w'lch  am  den  lordcicn 
l%«il  dcs  Balk«hB  berun)hriJinmcn<  und  axif  dcMon  oberen 
Fftcka  ciiLt  dcr  Itnca  Lunciiir  iwttjmaiinf nWen.— Archiv  fiir 
dit  Phsfihiogu,  E\lJ\<r  Band,  p.  ilS* 
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ftlmtl^r  leiniiiiiiUun  oFlhe  rdfjictory  Ijean^lothat 
nerve.  Thus  Uie  internal  medial  expansion  may 
similarly  be  tlie  cerebral  organ  of  seeing. 

Of  the  external  lateral  expansion,  1  can  only 
&^y  that  from  its  close  connexion  with  the  hiwer 
part  of  the  middle,  or  more  properly  witb  the 
inferior  lobe,  which  !  nhall  show  to  belong  to 
the  vital  system,  from  its  external  relations  to 
lilt  j'dw  ao<]  the  iiiuscles  of  masiicalion  (for,  nn 
already  said,  cerebral  organs  and  the  external 
parts  which  they  influence  approximate  in  po- 
silion),  and  from  analogy  with  the  prccodiog 
expJKi^iiJiis,  i  am  di^iosed  to  think  it  tlie  cere- 
bral organ  of  ta»te. 

As  to  the  internal  Inlenil  expan-Mon,  the  djita 
arc  fewer  stilL  I  know  indeed  of  none  but  its 
external  relation  to  the  ear,  and  the  empirical 
facti  if  a  fact  it  be,  asserted  by  the  craniologtsts, 
that  an  eitlarj^ement  of  the  M^iill  inmietlmtely 
over  the  anterior  part  of  this  expansion  is  coa- 
iiected  witli  the  [lerceptions  of  sound. 

Finally.  I  may  observe  that  the  correspond- 
ence of  (lie  iHimlier  of  tliene  expaii»ion.s  to  the 
number  of  the  external  senses,  the  analog  of 
their  situations  tu  those  of  the  sen.scs  respite  tivcly, 
and  the  distinct  termination  of  nerves  from  the 
corresponding  senses  in  several  of  ihem,  render 
it  probable  that  similar  terrainattons  take  place 
tn  the  remaining  expansions,  that  the  whole  are 
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the  cerebral  organs  o(  the  senses,  and  thai  they 
may  properly  be  termed  sensorial  cxpaoaons. 

That  the  nerves  of  taste  and  hearing  are  not 
ao  easily  traced  to  the  lateral  ex|mnsiorH  as 
thoAe  of  smell  and  seeing  to  the  mesial  ones,  is 
easily  accounted  for  from  the  nerve*  of  the 
former  senses  being  earlier  confounded  with  the 
other  ascending  biindle?^;  and  this,  m  explain- 
ing the  cause  of  difference  in  this  respect,  tende 
tocon6rm  the  view  now  taken. 

The  utility  of  a  distinct  cerebral  expansion  for 
each  sense  will  be  obviou:*.  when  we  consider 
that  the  pictures  transmitted  by  vision  (for  the 
image  on  the  retina  proves  Lhcm  to  be  so)  could 
scarcely  rtposc  in  the  same  locality  with  the 
vibrations  of  hearing,  which  tlie  organization  of 
the  ear  shows,  are  transmitted  to  the  brain. 

It  is  at  the  same  time  certain  that  other  ter- 
minations of  the  nerves  of  seeing:  and  smell 
have  connexions  with  tht;  four  tuburclt^Ts,  und 
probaWy  with  the  middle  part*  of  the  brain  in 
geneml ;  und  it  is  not  fe*s  certain  that  other  ter- 
minatiODSoftbe  nerves  of  hearing  and  taste  have 
connexions  with  the  ccrcbcl,  and  probably  with 
the  posterior  parts  of  tlie  brain  in  general.  Thft 
nerves  of  the  special  senses  were  formerly  con- 
sidered as  having  fewer  terminations  than  recent 
observations  prove  them  to  have. 
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CHAPTER  IV. 

STRUCTURE    AND    PVMCTIONS    OF  TUR  SVPEH- 
ADDED   l>AItTS. 

SFxrriow  \. 

»»VMER.*TID1I  Of   TnV&n    PART*. 

At  scvcd  weekft,  s^y^  Ticdemann,  "  I  per- 
ceived DO  tracers  of  the  other  parts  of  tbc  brain, 
namely,  of  tht:  pon^i  varolii  [transverse  ring], 
commissures,  corpus  calloGum  [superior  commis- 
sure], or  fornix  [arch]  or  iu  append  ages/'*- — 
Agaiu  he  says  at  nine  weeks,  "  the  other  parts 
of  the  brain,  as  the  trauaverAe  ring,  great  com- 
missure, archi  greater  bend,  commissures,  &c. 
were  not  iii  existence, "■) 
When  to  this  we  add  the  fact,  that  the  coa* 


*  Von  kWfi.a  M^tl^tti  Theilen  dci  fllrnft,  nuhchtlkh 
llimknntcn,  voa  dcu  Commiuurcn*  mn  dura  SalkcB, 
d«m    Bogon    and    •fiinmn    TbeiJcb  bnbo  idi   kahi«  8fMt 
^fuadcDi — Annromie  and  BiidunysffticAichte  dei  Crkinu^ 

t  Dift  ubri^n  flirothoilo,  d«rr  Htrnknotvr,  dci  Dolkth, 
der  Bogcti,  di«  Ammon&borafr,  die  Coram iMuren  u,  l  w. 
vmren  noch  ttichi  vorhandtit. — IM^  p.  16- 
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volutions  and  iaterconvolutional  bundiea,  the 
superior  commissure,  the  cerebral  ventricles  in 
their  extended  and  perfect  state,  the  cerebral 
Eirchr  the  ccrebelhc  or  transverse  ring  are  found 
in  no  animals  below  nianimaha,  the  reason  for 
herecalling  them  superadded  parts  will  beevident. 

Id  mammalia,  the  convolutions,  the  superior 
commissure,  the  arch^  the  transverse  ring,  &c. 
are  found. 

These,  be  it  observed,  are  the  parts,  wliich 
though  only  next  in  importance  to  the  original 
and  fundamental  ones  already  described,  are  yet 
fllT  hlf^ftcr  character,  as  will  be  seen  by  the  func- 
tions ticre  ascribed  to  theuu 

SECTION  IK 

OF  UEMOnV. 

The  last  chapter  contained  a  brief  view  of  the 
parl£  which  are  covered  by  the  convolutions; 
and  it  will  be  i^cen  lliat  thix  cliapter  pri»|>erly 
begins  with  a  more  particular  account  of  them, 
as  tlie  first  of  the  sti[>eiadded  parb*.  Of  these 
parts,  iJicy  are  truly  the  first;  for  ihey  are 
fomiod  onthe  highest  radiations  of  the  ascending 
massei^,  and  may  be  considered  as  preceding  the 
de^^endin^  ones  brjtb  in  place  and  in  function. 

In  the  mouBCf  rat,  marmot,  beaver,  bal,  &c. 
tJie  heniisphcrcA  do  not  present  convolutions, 
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nor  extend  over  the  tubercles,  precisely  as  in 
the  fnctuji  at  the  third  month. 

In  the  Caniivora,  Ituminantia.  Sec,  ihcy  bare 
convolutions,  and  cover  not  only  the  tubercle* 
but  part  of  the  cerebel,  as  in  the.  loetus  at  the 
sixth  and  seventh  month. 

In  monkies,  the  convolutions  are  fewer  and 
more  regular  than  iu  niTin:  und  the  division 
iuto  anterior,  middle  and  posterior  lobes  is  more 
obvious.*  These  animaU  first  present  a  third 
or  posterior  lobe,  the  imperlection  of  which  is, 
however,  marked  by  the  absence  ofconvolutionsp 
except  in  the  chimpEmsec  (simia  trogloditcs) 
and  gibbon  (simia  lar),  nearly  as  they  (here 
appear  at  the  latcat  period  only  of  the  existence 
of  the  human  fcetus. 

As  we  descend^  oa  the  contrar)'.  amon^  mam- 
malia, the  convolutions  of  the  broiin  diea]>- 
pear  L>efore  those  of  the  cerebel ;  the  hare, 
rabbit,  squirrel,  mole  and  M-al)-rat  bein^  ex- 
amples of  this.  This  agrees  with  the  degenera- 
tion of  the  or^an  of  lutelleet  in  animals  in  whom 
the  org^n  of  voluntary  motion  is  still  lar^e  and 
active.) 


*  Numeral   ^rorun    «t   titltnrum    cerebri     univam 

miiho  minor  ««t  qunm  in  hoiDinc^  Phoci*  «t  dslpbilH 
tmccpli«lu>  niimero  gyrorum  el  tulcorum  illfjoi  liniuiini 
pupcrut,  eique  homlniH  ptoiJmn  nfrtidii. —  Tiftd^nmnn — fccm^f 

h  llinc  tiBtui  poKM  nobifl  videlui  ia  tnimBJibui,  flulufii  j« 
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Of  the  Atnirtnre  of  the  convolutions  and  tlie 
double  radiation  of  the  fibres  of  the  peduricl<^s 
of  tlic  brain,  Tiedemnmi  says  thai  the  latter 
proceed  upward,  forward,  and  backward,  and 
bending  itiwHrd,  fyrni  iht*  ruof  of  the  late- 
ral ventricle,  and  then  approaching  ihoac  of  tlic 
oppoHite  side,  unite  together,  and  form  the  su- 
perior commissure,  thus  composed  of  transverse 
fihreA;  timt,  on  these  fibres,  others  are  applied, 
which,  radiating  from  the  centre  to  the  ciroum- 
ferenee,  pa&s  into  tlie  convolutions;  that  this 
is  effected  by  new  fibrous  layers  deposited  on 
the  external  i>*urfucu  of  thoM^  previously  formed; 
and  that  ho  perceived  this  second  order  of 
fibres  each  time  that  he  lore  a  portion  of  a  brain 
winch  had  remained  some  time  in  alcohol^  whe- 
ther the  rupture  were  longitndhial  or  transverse. 

Ticdcmann  is  also  quoted  by  Rolando  ^  ob- 
liervifig  that,  in  the  fa*tu»  of  from  three  tit  four 
months,  a  fine  pile  appears  to  spring  up  which 
forrn^  a  downy   layer;  that    tht*   extremity   of 

ui,  <|i>orum  ccrabnim  disquiaittOQi  Biibjecimui,  pyroi  in 
<erebcUo  inwnjri,  f^uorum  uiilla  m  corcbro  vatigift  *ual, 

CoDJcclnnini  indc  fncore  licet,  mt«r  functioned  c«rebelli, 
qow  tK  coiLKtittitbuu  aiiiKi  flic  let  «jtLid^rn  |jj>n<l(it]lr  iinam, 
Ibmo  tlUni  iiltirfscHt^.i^iiikc  e^umiimiiid  iiubi^iaanirnulitiiifl, 
T«l  omnibui  communct  «ini,  contra  vnro  in  f\inctinnibiu 
c«rcbro  c^nv^nieniiliiii  unam  nut  nliijitoi  csftr,  qunc  mulik 
tirttunintrHl^  innmniali1>uH  |iw^ulI&r«H)  non  n[i)nibii»  coni< 
mmiio    tint, —  Wtngf i-^Dt    Pcmiiori    SfrHctuiyi    CertM^ 
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this  pile  U  of  a  different  oature  from  tbc  tdc* 
dollary  6brcs,  and  is  tbe  first  nidiment  of  the 
brown  Mibfttance;  and  that  about  tlie  fiilh  month 
it  has  acquired  a  line  and  half  iii  length,  and  iu 
com munir^i  linn  xnny  be  seen  with  the  parallel 
6bres  which  form  the  white  plates  from  which 
thia  pile  rises  at  an  angle  more  or  lei^  obtuse. 

If  the  coavoluliotu  and  their  separations  of 
one  side  or  hf^oii^phere  of  the  human  braiD  be 
compared  with  tho^  of  the  other,  a  cou^ider* 
able  difference  is  found  in  their  figure,  directioD, 
connexion,  situation,  length,  and  breadth-  The 
convolutions,  however,  are  less  variable  in  the 
base  of  the  brain  (thai  is,  where  they  belong  to 
the  vital  ftysteni),  but  more  varied  above  (that 
is,  where  they  belong  to  tbe  intellectual  system}. 

The  general  arrangement  of  the  convolutiona 
was  dcflcnbcd  in  tbc  last  chapter,  which  may 
be  refeireil  to  fur  conuexiun  with  Uie  pre«enl 
in  tliat  respect. 

Thu  largest  convolutions  are  those  of  tbe  pa- 
rietal and  temporal  rcgion»,  and  the  Kmallcr 
thofie  of  the  Trontal  and  occipital-  The  roust 
elevated  convolutions  arc  those  in  the  vicinity 
of  the  ftiti^uT«<  uf  Sylviu^r  and  the  least  elevated, 
those  of  the  ifitand. 

Tbc  convolutions  are  formed  of  a  layer  of 
grey  matter,  cotilaiuing  white  which  cousists 
partly  of  the  diverging,  converging,  and  com- 
mifrsuml  &bTt%,  and  partly  of  fibres  parallel  to 
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ilic  surface,  which  may  be  refjarded  as  con- 
stituting a  distinct  organ  > 

ft  seems  at  first  evident  that,  in  the  convo- 
lutions thus  superimposed,  termin^K  and  ftfibrd- 
ing  a  vastly  extended  i^urlace^  traces  of  action 
ascending  thither,  and  thence  dcAcending,  must 
be  left.  It  is  indeed  even  difficult  to  see  what 
odier  purpose  such  superposition  can  acrvc- 
I  accordingly  su^ge^ted  in  1809,  that  ihcy  con- 
stituted the  organ  of  memory. 

On  repeating  this  to  Dr.  Spurzheim,  in  lfi!4, 
aB  accounting  for  a  few  of  his  organs  which 
seemed  to  me  to  furnish  indications  to  be  some- 
what relied  on.  he  observed  that  a  German 
physiologist,  Mayer^  of  Frankfort-on-the-Odcr, 
had  recently  expressed  that  (Opinion;  and,  on 
my  showing  him  the  passages*  which  I  had 
published  on  the  subject  five  years  before,  he 
seemed  pleased  with  the  coincidence^  and  with 
this  apjiroach  to  a  reasoned  ground  for  some  of 
his  conclusions.  He  also  subsequently  men- 
tioned to  me  his  having  suggested  my  opinion 
to  Sir  Everard  Home,  who  subsequently  adopt- 
ed it. 

I  may  now  asaign  the  reasona  which  app^^r 
to  me  to  render  it  at  leaat  highly  prnhahle  thfit 
memory  is  the  function  of  the  radiation  in  the 
bemUpheres  and  m^n^  especially  of  their  icrmi- 
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nations  id  the  convolutions.  Tor  it  seems  obvi^ 
0U&  that  the  extended  termination  in  tlie  convo- 
lutions is  the  great  purpose  of  the  prcmus  n* 
diation, 

la  tbc  first  place,  as  memory  depends  on 
previous  inipre^ions  and  tlieir  permanence,  it 
is  evident  that  its  place  or  oi^n  in  the  brain 
cannot  be  one  in  which  such  impretrsions  wuuKI 
be  perpetually  disturbed  by  tJic  passage  thToiigh 
it  of  the  acticQs  contributing  to  other  functioDs: 
it  must  be  terminal,  tfl  may  use  thatwortl. 

l!io\e,  in  the  whole  brain,  there  \&  not  any  lo- 
cality of  this  de^icription  but  the.  bases  of  tbc 
convolutions.  The  vast  radiations  of  the  he- 
misphc^res  and  their  ascending  motions  teimt- 
tiate  there;  and  the  former  seem  to  exist  chiefly 
for  the  purpose  of  so  terminating*  All  tbc  con- 
verging and  commissural  fibres  return  from  tbe 
same  surface.  The  convoluti<ms  are  terminally 
superimposed  upon  the  union  of  these  diverp- 
tn^  and  converging  fibres.  Here,  then,  atul 
here  alone,  is  to  be  found  the  first  organic  con- 
dilion  which  memory  requires. 

In  the  second  place,  impressions  require  an 
extended  siiiftice*  In  the  eye.  accor<ltngly,  we 
find  that,  even  for  the  Bingle  and  transient  im- 
pressions of  vision,  the  optic  nerve  is  expanded 
into  the  retina.  But  fonlie  purpoecof  memory^ 
whc^tsc  impressions  are  manifold,  it  is  evident 
that  a  far  greater  expansion  is  necefwary— even 
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though  peculiar  impressions  may  lend  to  ascend 
through  appropriate  fibres,  and  though  similar 
classes  of  impre,«^i«ion.s  may  he  grouped  in  similar 
locsJities— a  circumstance  which  seems  neces- 
sary to  the  recalling  of  past  impressions. 

Now,  iu  the  whole  brain  there  is  no  surface 
>%hich  has  any  expansion  at  all  comjiarahle  to 
that  of  tlie  bases  of  the  convolutions.  As  some 
of  the  convolutions  arc  an  inch  in  depth  and  as 
Ihcy  arc  spread  all  over  the  surface  of  the  brain 
— below,  laterally,  above,  before,  behind,  and 
between  its  hemispheres,  aa  subordinate  con* 
volutions  arc  even  found  overlapped  by  super- 
ficial ones,  it  is  evident  that  their  surfaco,  if 
uniformly  extenrlecL  would  be  of  great  magni- 
tude indeed,  and  that  Aome  fibres  in  the  nar- 
roweat  part  of  the  upward  ascent,  have,  resting 
upon  them,  cones  of  which  the  bases  in  the  con- 
volutions hiive  perhaps  a  thousand  times  their 
original  extent.  Here,  then,  and  here  alone, 
in  to  be  found  the  other  great  organic  condition 
which  memory  requires, 

/  When,  therefore,  1  contemplate  the  respec- 
tive magnitude  of  the  organ  and  function  in 
questJOii,  and  the  adaptntion  to  the  latter  which 
the  former  presents  I  cannot  help  concluding, 
even  from  these  ciixumstances,  thai  the  cere- 
bral convolutions  arc  the  organ  of  memory. 

In  support  of  these  views,  I  may  now  fur- 
ther observe,  that  it  has  been  repeatedly  noticed 
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by  physiologists,  that,  afber  injuries  of  the  bead, 
cvcntnaily  followed  by  idiotcy,  failure  of  me- 
mory ^las  the  first  mental  symptom  observed. 

1  »ltQcii  little  iiu|K>rtaiice  lo  Uie  opinion  of 
Sir  £.  Home,  ^hich  is  a  recent  modification  of 
my  own,  namrJy  that  the  Arovrn  Rubstanc:e  is 
the  ficat  of  memory ;  but  it  is  not  bore  irrelcrant. 
He  stat&^s  himself  to  have  observed  that  "ibal 
faculty  is  destroyed  or  materially  diminished 
by  any  undue  preftsnre  upon  the  upper  antf^rior 
part  of  the  brain,  a£  in  that  requiring  the  ope- 
ration of  the  trepan;  while,  in  hydrocephalu*^ 
where  ibc  liquid  is  in  large  quantity,  and  there 
remain  only  the  brown  substance  of  the  brain 
and  the  trant^verse  rin^,  the  memory  can  retain 
pannages  of  jjoctry,"  S:c, 

It  appears,  however,  that  when  the  mental 
processes  arc  fcuble,  they  leuve  nu  trace  in  the 
or^n  of  memory- 
Memory  appears  to  be  only  a  more  or  less 
accumte  repetition  of  former  intellectual  opera- 
tJons  re-induced  by  succeeding  ones,  aud  it  will, 
eonsequently,  be  more  or  Ic&s  perfect  according 
an  iiilernLediiite  (i[reraLio]i&  may  liave  been  of  the 
same  or  of  a  different  kind. 

Between  memory  aud  recollection  the  diatiDC-^ 
tion  is,  that  memory  is  an  involuntary  opcratioD; 
recollection,  a  voluntary  one.  Conceplioa,  as 
employed  by  Mr  Stewart,  appcans  to  me  to 
belong  to  memory. 
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As  to  the  mode  in  which  these  traces  are  loft, 
an  old  anatomist  says — "Non  opus  est,  et  non 
cQDtendimus  hie,  ilia  ve«ligia  deberc  cs^  ^imtlia 
rebus  sigiuficati» ;  sic  quaikdo  scribo  Dens,  r|uid 
quseso  commune  est  inter  has  litteras,  earumque 
certaA  delineationes,  ct  iQtcr  cngitationcni, 
(|use  Dei  cssenliam  constttuit?  nil  etuie  com- 
muDioniR  intercedit,  inter  banc  delinecitioneTn 
factam  atramento  in  chart:l  albfl;  voluii  Deus 
ncclcrc  talcs  cogitationes,  cum  illis  imprefisioni- 
bus  et  r£idiationibus»  et  sufficil  nobis,  si  modo 
asAUCverimuH  nectere  nostras  cogilatioiie^,  cum 
ilia  tig'unL,  cerebro  impreRsa.  Sic  cum  Tidemus 
illaji  Uttcras  Deiis^  fitatim  oritur  in  nobis  cogi- 
tatio  subbtuntice  CG|;itantis  et  incorporeal,  etsic 
dc  omnibus  rvbu!^  est  cogitandum,  de  quibus 
cogJtamuA,  quatenus  as^ucvlmus  hoe,  cum  tale 
ve^figiiLin  tantum  e«t  cerelim  imprf^Asum,  tunc 
statim  rem  illam  nobis  imafci'ianmr,  facta  prius 
radmtionc  s|iiriti]um  cLTta  uh  illu  viv%tigiii. —  l^r^o 
ftiniilitudo  non  est  necessaria  ad  imagmationem; 
Itti^c  est  rennn  pnt^xenrlum  imaginatio,  non  qiifR 
actu  agunt  in  or^na  sansu^,  sed  quaruin  vesti- 
gia tcrcbro  fucrunt  imprc»«a/' 

But  it  i«  evident  that,  as  tbe  images  of  objects 
are  figured  on  tbe  retina,  they  may  as  easily  be 
figured  on  the  brain,  and  tbat  thus  alone  dis- 
tJhctncHA  35  well  as  similitude  can  be  ensured, 

As  to  the  reproduction  of  impressions,  it  is 
obvious  that  "  tbat  which  undergoes  frequent  or 
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powerful  impressions  of  any  one  khifl,  will  in- 
evitably have  its  form  modified  by  tbeir  action; 
and  wlmtevL-r  new  impressions  or  new  impulses 
U  may  then  receive,  it  will,  from  its  better  adap- 
tation to  them,  have  a  tendency  I'allier  to  repeat 
Uiose  acts  to  which  its  figure  is  perfectly  ac- 
commodated, thaa  others  to  which  thai  figure 
would  present  a  rdaslaiice.  Thus  that  which 
has  in  any  way  ac^juired  a  conical  form,  what* 
ever  may  be  the  pcculictrity  of  the  impulse  upon 
it,  tendft  to  perform  one  species  of  motion,  and 
that  which  possesses  a  cylindrical  one  I^ikIs  to 
perform  another:  thus,  the  peculiar  forms  wliicli 
frequent  impressions  produce  will  uniformly 
lead  to  a  similar  peculiarity  of  action ;  and  ihiiA, 
whatever  impulses  or  impressions  may  be  madc» 
they  may,  in  the  simplest  manner,  be  associaled 
with  thoi^e  uiotions  which  the  object  is,  by  frc* 
rjiient  re|>elilioti  of  ihf-in,  hext  adiipted  to  per- 
form. Nor  can  it,  in  this  case,  be  of  the  slight^ 
est  imporlancc  whether  the  substance  of  which 
the  form  muy  be  thus  modified  and  the  actiona 
thus  siAHociated,  be  of  earthy,  ligneous  vr  iierv* 
oils  matter."* 

Thus,  then,  even  in  this  obseure  part  of  the 
process^  is  it  probuble  that  one  motion  producer 
another. 

To  all  this*  then,  does  the  function  of  mc* 
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mory  in  the  nervous  system  more  or  less  cor- 
respond; (he  reai^on  wtiy  previous  actions  arc 
re-excitcd  in  ttiv  brain  by  impressions  ^iniiltir 
to  those  wliicli  6rst  produced  tlicm,  is  in  some 
measure  indicated;  and  the  cause  why  these 
operations  must  be  less  perfectly  re-excited, 
wLeii  intermvdinle  impressions  and  operations 
bftve  been  of  a  ditfcrent  kind,  ja  tendered  more 
apparent. 


SECTION  lit, 
DU>i>i.t3 — niE  oxaxv  or  AuocunoNi 

Wc  have  next  to  con»ider  the  interconvolu* 
ttonai  bundli^, 

Rcil  observes,  that  between  the  interior  ra- 
dtaliug  x^Mcm,  and  the  ci^nvulutioiis  of  each 
hemisphere,  another  structure  is  found,  coii- 
sTbliiig  of  bundles  which  jmss  from  the  centre  of 
any  convolution  to  others  mure  remote;  that  it 
is  priit>ab)e  ih^t  tlie  i'lirnohitioit^  rei^lve  fibres 
both  fi'om  ihefio  bundles  and  from  either  portion 
uf  tlie  nucleus; — and  elsi^whtrre  that  besides 
whttt  is  strictly  tlic  outer  ^vall  of  the  capsule  or 
white  sulistuiicc  enc]o:*iiig  tli<*  outer  portion  of 
the  anterior  striated  body,  there  may  be  raie^ed, 
ftller  tlie  general  removal  of  the  convolutions, 
othtir  while  buudlcs,  which  have  passed  from 
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the  centre  of  the  base  of  one  convoIutioD  to  tbat 
of  aiii>tlier,  connecibg  Dot  merely  adjoining, 
but  even  remote  convolutions;  that  tbcsc  arc 
especially  found  within  the  convohitioii*  of  lU« 
roof  of  the  tis&ure  between  the  anterior  arxl 
middle  lobe,  whence  they  pass  round  the  island 
or  convolutions  which  rest  on  the  externa)  part 
of  the  capsule,  to  convolutions  )n  the  middle  lobe ; 
that  this  structure  is  probably  general,  and  is 
probably  iiilc^nded,  wilb  the  huok-like  bundles 
which  cotiucct  the  anterior  and  luiddlc  lobGa* 
fur  the  common  iMtrpose  of  aftftociuling  together 
in  action  the  convolutions  of  the  great  divistous 
of  cither  heuiiAph'jre;  and  ibat  the  substance 
which  mecimuically  connceti^  the  remote  convo- 
lulions  in  the  brain,  and  is  interposied  between 
these  and  the  nucleus,  is  permeated  by  more 
vesscU,  is  Kol\er,  and  of  a  browner  tiotr  than 
the  while  mntler  generally. 

RolaitJo  describes,  us  situHtcd  abora  a  con- 
siderable space  formed  by  ilie  radiating  fibres  of 
the  fo&sa  of  Sylvius,  a  fibrous  arch  correspond- 
ing to  the  convolution  which  surrounds  the 
valley  superiorly  and  jjostcriorly,  which  he 
thinks  is  not  a  distinct  apparatus  but  arises 
from  the  manner  in  whicti  the  bifurcating  plates 
of  this  process  and  of  superior  ones  dbplay 
themselves.  He  aclcnowledges,  however,  that 
a  similar  disposition  is  seen  in  other  places  and 
especiaily  lu   the  occipital  lobe,  arising  as  lie 
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thinks  from  the  same  cause.  And  he  states 
that  from  various  points  of  his  arch,  fibres  as- 
ctnd  to  the  convolutions.  He  very  reasouably 
thinks  that  the  transverse  fibres  may  be  wautJog 
in  animals  which  have  »o  coovolutioos ;  and  he 
observes  that  they  seem  to  be  so,  ' 

Here,  then,  is  evidently  and  indisputably  a 
mode  by  which  "not  only  adjoining,  but  even 
remote  convolutions  are  conneeted."  Now  if, 
on  these  convolutions,  memory  be  dependent, 
as  from  observation  of  structure  and  statements 
of  pathological  results,  appears  to  be  the  ease, 
then  arc  these  near  and  remote  connexions, 
those  by  which  the  impressions  of  memory  are 
associated. 

In  behalf  of  tliis  view,  not  only  do  structure  and 
observation  furnish  evidence,  but  consciousness 
of  the  Of)erattons  of  our  own  minds  assures  us  of 
its  necessity.  We  feel  that  the  vast  field  of  me- 
mory must  be  intersected  by  Lnnunier^ble  t:un- 
necting  paths ;  nnd,  on  beholding  such  a  struc- 
ture as  this,  and  thus  connected  by  ties  infinitely 
tnuhiplied  and  infinitely  varied,  we  are  asto- 
nished at  the  agreement  between  the  moral 
want  and  the  physical  artifice  by  which  it  is 
supplied. 

Since,  then,  memory  depends  on  the  con- 
volutions themselves,  these  near  and  remote 
connexions  are  evidently  the  means  of  our  in- 
voluntanty  or  voluntarily  associating  its  impres- 
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sionfi,  however  varied  or  cliiTcriiig;  aud  ihis  is 
the  province  of  association  and  im?iginittion. 

Association  and  imagination  differ  froni  me- 
mory and  recollection,  which  consifit  in  the  re- 
excitement  of  precisely  similar  operations,  only 
in  this,  that  they  re-cxcite  and  trace  the  analo- 
gies between  operntions  only  jiartiall^'  similar  or 
more  loosely  connected  ;  or  that  they  bring 
together  and  combine  circumstances,  the  exist- 
ence of  one  of  which  leads  to  the  conception  of, 
and  appears  to  require  the  existence  of  others. 

The  difference  between  aasociation  and  ima- 
gination appears  to  be  that  the  former  is  an 
involuntary  operation;  the  latter  a  voluntary 
one. 

The  province  of  imagiration,  says  Stewart,  is 
to  select  qualities  and  circumMances  from  a  va- 
riety of  different  objects;  and,  by  mmbimng 
and  disposing  these,  to  form  a  new  creation  of 
its  own.  In  this  appropriated  sense  of  thtr  word, 
it  coincides  vrith  what  bome  authors  have  called 
creative  or  poetical  imagination. 

This  power,  he  adds,  is  not  a  simple  ^ulty ; 
but  results  from  the  combination  of  several 
different  ones.  The  effort,  for  example,  ofUio 
painter,  in  composing  an  ideal  landM^ape,  im* 
plies  conception,  which  enables  him  to  repre< 
sent  to  himself  those  beautiful  scenes  in  nature, 
out  of  which  his  BelectioD  is  to  be  made, — ab- 
straction, which  separates  the  selected  materials 
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from  the  qualities  and  circumstances  connected 
with  them  in  the  raGmory.— and  judgment  or 
ta^te,  which  ^elect^  the  matcriab,  and  directs 
their  combination. 


SECTION  IV. 

THt  0X<;AN    or  COHBINING    KSB   Of    IDK44. 

In  btrtla,  appears  a  first  rndtment  of  the  an- 
terior part  of  tho  great  cyrnmifisure;  and  in 
mammalia,  it  is  found  least  developed  in  the 
Ttodcntia. 

Tiwleumnii  wayt,  dial  ihe  great  commixi^ure 
results  from  the  union  of  the  fibres  of  the  cere- 
bral peduncles,  after  their  expansion  to  form 
the  hemispheres ;  that  it  is  developed  from  be- 
fore l^aclcH'ards  in  the  brain  of  the  fcetus;  and 
that  it  gradually  bends  upwardi^,  so  as  to  form 
what  Rl'iI  han  ti.Tme<^l  the  knee,  and  nhuols 
backwards,  according  as  the  hemispheres  are 
di3veli>|ki'il  nver  the  Kibercles  and  the  cerebel.* 

The  ^eat  commissure  proceeds  on  each  side» 
from  tbc  junction  of  what  I  should  denominate 
the  advancLHE^  and  returning,  or  ascending  and 
deftccnding  fibres  in  the  hemispheres. 

*  Keil  c^nttdcn  tba  coininii«ur«  am  temiiiiatc^  by  &ti  an- 
terior fold  [du  knic  dci  bolkcnji],  lb*  oxlroniJly  ofwliioh  ii 
iMrrowed  into  a  beak  [dti  scboKbcl],  uiid  >gtJn  by  a  po«tt* 
nor  fold  [dio  sof^fMivt^  wuUi]. 
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NotwJth<«tatidjn^  what  TkdemauQ  and  Ro- 
lando (always  inveriing  functional  order)  say, 
after  Hcil,  of  the  fibres  bending  from  the  poste- 
rior striated  bodies  directly  to  the  great  com- 
missure, there  tire  innumerable  fibres  which,  as 
Reil  aUo  describes,  come  to  the  commissure 
from  many  parts  of  the  hemispheres. 

If  we  consider  first  its  anterior  inferior  part, 
we  find  that  there  the  extremities  of  the  com- 
missure appear  lo  originate  about  Uic  perforated 
plate  near  the  first  terminations  of  the  olfactory 
nen'Cs. 

If  we  examine  it  in  the  lateral  ventricle,  we 
find^  as  observed  by  Reil,  that  in  the  anteriar 
horn,  especially  near  the  fold  of  the  commissure, 
where  the  fibres  of  that  substance  tend  towards 
the  obtuse  margin  of  the  fibrous  cone*  tlie  two 
systems  meet  abruptly;  that  behind  this  the 
superior  layers  of  the  commissure  anastomose 
with  the  bundles  of  the  fibrous  cone ;  that  oguio, 
at  the  posterior  margin  of  the  posterior  striated 
body,  and  for  a  distance  of  two  lines  from  it,  the 
bundles  of  each  system  decussate  each  other, 
and  are  interwoven ;  und  that  finally,  the  pes* 
terior  portion  of  the  commi>tsitre  is  extended  aa 
a  distinct  and  separable  layer  withia  the  expan- 
sion of  the  fibrous  cone, 

Reil  tlius  distinctly  notices;  the  anastomosing 
layers ;  and  he  elsewhere  says  that  the  dee|>cr 
bundles  of  either  system  seem  most  directly  to 
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•Mitomose,  and  the  inner  kyer  ftlorie  of  the 
commissure  to  pass  below,  and  unconnected 
with,  the  iibmus  cone. 

Bnt  Rcil  alao  shown  that  the  origins  of  the 
commissure  are  lo  be  found  throughuul  ihe  sub- 
stance of  the  anterior  and  middle  part  of  the 
beniis|ilieres.  He  observer  that  the  anterior 
bundles  of  Ihe  tibrous  cone  are  joined  from 
without  by  tile  fibres  radiating  from  the  outer 
wall  of  the  capsule;  and  that  both  together  in- 
termingled unci  interwoven,  extend  to  ihe  com- 
missure. He  also  oI>serTCft  that  the  middle  part 
of  the  cotntni&^ure  is  in  connexion  with  the 
convolutions  of  the  inner  surface  of  cither  he* 
misphurCp  with  thoKc  uf  the  veKex,  and  finally 
with  Ihosc  of  the  roof  of  the  tissurc  of  Sylvius. 

If  we  examine  ihc  great  coinmissure  poate* 
rioriy,  wc  fend  it  ccjually  originates  in  the  pos- 
terior lobes  ;  for  the  tupetum  which  Retl,  always 
inverting  functional  order,  dcscribeft  as  a  layer 
"  derived  from  the  conimisAure  lo  line  Ihe  roof 
of  the  posterior  honi  of  the  lateral  rcntriclc,"  ia 
evidently^  in  conformity  with  the  structure  and 
cfaaracter  of  the  whole  organ,  a  Jaycr/rt^r/i  the 
poHterior  lobe  to  the  commissure.  The  unity  of 
the  organ,  which  is  acknowledged  by  Keil  him- 
self, demautis  of  us  this  view.  We  must  allow, 
therefore,  for  this  protailing  error  when  Rcil 
says  tliat  of  "  the  bundles,  which  form  ibe  pus- 
lepior  margin  of  the  great  commissure,  and  are 
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arranged  in  a  full  rolkr-likc  fold,  a  nmall  portion 
18  ciesLiDed  to  unite  with  the  arch  and  the  long 
convolution,  and  to  extend  into  the  greater  bend; 
and  thnt  tfie  greater  portiun  expandfi  to  form 
the  tapclum  of  Ihe  posterior  horn,  the  fibres  of 
whicli  Hiiu  the  bundles  of  tbe  fibrou*  cuiitf, 
crossing  the  latter  ai  an  angle/' 

Wliite  considering  ibis  part  of  the  great  oora- 
miNsure^  we  may  notice  the  two  furrows  of  ihe 
posterior  lobe — one  external,  another  internal 
behind  the  crested  convolution,  from  the  last 
of  which  a  third  raut>  backward  toward  llic 
apex  of  that  lobe,  is  seen  early  in  the  fcctud, 
and  corresponds  to  the  spur  which  is  found  in 
the  posterLor  horn  of  the  lateral  ventricle. 

These  furrows,  as  Rolando  o1>serves,  are  not 
formed^  like  the  greater  part  of  the  rest,  from 
the  elevation  of  the  convolutions,  but  also  from 
foldA  into  which  the  internal  plates  are  com- 
pressed; and  the  Wenzels  stale  Uial  if  from  the 
surface  of  the  brain  at  the  place  opposite  to  the 
spur,  the  middle  and  inner  cei^ebml  membranes 
are  removed,  that  protuberance  disappears^ 
so  that  with  the  cxtcn«imi  of  Ihe  cerebral  %ui~ 
face,  it  16  rendered  level.* 


*  Si  in  ftupcrfici«  ccicbri  et>,  qui  «TnuKnti«o  au  opponitur, 
loco  iiKcibracfl  cerebri  rnoclia  ct  interior  dcirfthilur.  tuber 
lUud  inT&nc*cJt,  ut  quampiiiniim  ccrctin  luperficka^xi^Q- 
dilur,  mplopum  mutalur,— ilf  Ptntti^ri  Stmttvn  CtrtM^ 
p.  145. 
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Of  fifty-one  brains  of  all  agce  and  both  8exes, 
exaiiiiiit*i)  by  ih^  Wcnxt-ls  wjlli  ttiat  specific 
view,  Ihey  found  only  three  in  which  iho  tuber- 
cle of  the  jjiMtlerior  horn  of  ihe  laleial  vcniricle 
wus  wanting  on  both  wdcs,  and  two  in  which  it 
was  wanLiiig  un  one  side. 

Lastly,  considering  the  commUfiurc,  as  con- 
nected with  the  inferior  jiait  of  tlie  brain,  I  ain 
satisfied  cliat  the  white  Abrea  of  the  greater  and 
I*^S8  bends  are  merely  bundles  from  the  inferior 
Qjad  posterior  part«  to  the  great  commissurer 
instead  of  being  productions  of  the  coinmi^j^ure 
or  of  the  arch  to  these  parts,  a«  U  eotnmunly 
imagined.  The  unity  of  the  organ  requires  also 
Lhiti  view  of  one  of  ita  important  parts. 

Tliat  tlie  greater  bend  hcioitgs  to  the  commit' 
gure,  and  net  to  the  areh,  has  been  shown  by 
Ilaller^  Soemmerring,  KeJI>  and  the  Wenzels-* 

Beginnitif;^  with  the  transverse  stria?  of  the 
lyre  afl  belonging  to  the  great  commiviure,  and 
as  usual,  inverting  functional  order,  UeJI  says 
Utat  the  lyre,  in  most  instances,  seems  to  bo 
hut  the  extremity  of  the  posterior  fold  of  the 
great  commisAurc,  and  not  to  derive  fibres  fiy>in 


*  Hiiltfnii,  ut  ipic  ftdnoUt,  primiu  crBt,(|ui  Lippucanipuna 
ad  corpiui  cftllijaum  rcfcfijljatH  Nobjs  impniaio  Ucniac  coo- 
tinuiM  vidcntur  I'onk^ci,  tubcm  vcro  mft^un  ftubaUoUftc  cor- 
poris oftllou  coDliAuari,  cum  noqiia  aufficiat  fornix  od  Coa- 
tun  botum  corpomm  i]ict1«m,oc-^uGpOTi«norM  p«dct  hipptj- 
c%iDpi  &oei«  fomiU^SH  Ptnittart  Struciura  C«T«Ari,  p.  I3tj, 
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tlic  iooer  margins  of  the  posterior  [lillara  of  ibe 
arch;  and  Rolando  observes  that  the  transverse 
Rbrea  called  the  lyre,  are  of  a  posterior  formalion 
aod  altogether  distinct  front  the  posterior  fibres 
of  the  CO [tiiu insure.  He  indeed  »itates  timt  both 
the  bundle  of  transverse  fibres  and  that  of  the 
posterior  pillais  are  separated,  m  the  fcctus, 
nearly  till  the  seventh  month,  from  the  poste- 
rior margins  of  tlie  superior  commissure  and  of 
the  hemispheres. 

He  further  observes  that  this  bundle  of  tnuift* 
yerrc  fibres  (the  bourrtkt  of  Vicq  d'Azyr)  in  unit- 
ing with  those  of  the  posterior  piliars,  expands  in 
such  a  manner  as  to  surround  the  brown  sub- 
stance which  is  enclosed  in  the  greater  bond, 
presenting  a  fine  layer  of  which  the  fibres  are 
spirally  arranged;  and  beneath  this  transverse 
bundle,  at  a  little  distauce  froiu  the  median 
line,  spring  out  two  cylinders  of  brown  sub- 
ittance,  which  enlurgiiig,  extend  forward  iu  tUe 
direction  of  the  posterior  pillars  of  the  arch»  and 
covered  with  the  fibres  of  theftC  pillars,  and 
of  the  transverse  bundle  of  the  commissure, 
form  theceutial  part  of  each  of  die  greater  bends, 
in  such  a  manner  however  that  a  margin  re- 
mains open  and  fr^ic  from  whit^^  fibrt-s,  so  tli«t 
we  see  running  in  the  direction  of  the  thin  e^i;e» 
called  the  fimbriated  body,  a  little  cylinder  or 
curled  bend  {dentel^  of  Vicq  d'Aiyr)- 
The  ^eat  organ  thus  formed  by  a  concentrm- 
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tton  of  fibres  from  every  part  of  the  brain^  as 
hfts  now  been  sbown,  consiflln,  in  its  cfrntral 
part  of  flattened  bundles,  disposed  tranevcrscly» 
with  their  edge&  turned  u]nvard  and  downward, 
90  afi  to  present  the  appearance  of  transverse 
groove*  on  the  surface;  and  each  bundle  con- 
sUts  of  many  delicate  plates. 

It  is  justly  observed  by  Heil  that  this  hori- 
zontal part  of  the  brain  forms  another  complete 
or^n. 

The  peculiar  character  of  this  organ  deserves 
attention.  It  has  already  been  neen  to  be  a 
concentration  of  fibres  from  every  part  of  the 
brain.  It  should  further  be  observed  that  it 
uarruws  even  tu  Us  centre,  whi-re  it  \h  pe<.'uiiurly 
cooitncted*  While  above  and  medially,  the 
superior  raphe  extends  from  its  anterior  to  its 
posterior  fold,  below  or  oj>|)osite  to  this  extends 
a  Mmilar  liiiiid  having  ;i  ceiitrul  furruw,  to  the 
edges  of  which  the  two  layers  of  the  thin  parti- 
tion arc  attached^  being  continuc^d  to  the  poate- 
rior  fold  of  tlkc  commissure,  in  which  and  in  the 
arch  it  teiminateH;  and  between  thiti  Kuperior 
and  inferior  raphe,  the  commissure  is,  zs  ob- 
served by  K<ril,  contracted,  and  its  bundles 
more  closely  interwoven.  Hence  he  says — 
"  The  great  commissure  draws  itself  together  in 
the  middle,  from  its  anterior  to  its  posterior  part, 
toward  its  middle  point, — Der  BaUcen  zicht  vch 

II  H  2 
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JD  seiner  Mitte  voa  vora  nach  hinien  gegvn 
aeinen  Mjttelpunkt  £USAmni€n/** 

The  proportional  ma^itucle  of  tbc  great  com- 
mb^iirc  IS  wortlij-  of  notice.  In  niaD,  it  is  de- 
v(;loped  id  direct  proporlkin  to  the  atriatvd 
bodies^  hemispheres,  and  transverse  rtng*t 

lu  (juudrupcds,  its  parts  or  ibe  bundles  coo- 
tributing  to  it,  vary  in  this  respect.  The  ban* 
dies  it  receives  from  the  posterior  horn  (li>;a[i- 
pear»  us  rjuadrupcds  have  no  posterior  lobes; 
but  the  greater  heiidH  ure  larger  in  proportion 
to  the  bmin  than  in  mait.J: 

1  liave  thus  at  length  described  the  fitnictun* 
and  relations  of  this  great  oi^an,  because  they 
arc  so  striking  as  of  thejnsetves  to  suggcfil  itA 
functions.  As  already  said,  the  peculiar  chn- 
riicterjAtic  of  this  organ  ia  itji  concentration  of 
fibres  from  every  part  of  the  brain. 

This  characteristic  is  precisely  the  reverse  of 
that  of  the  organ  first  described  in  this  chapter. 
That  organ  was  terminal  and  exp-anded:  thJA  19 
central  and  united*     And  these  tenuis  arc  not 

*  Arehtvfirdit  PhyttclWfU,  Et^/l^  B<tnH,  p,  3-17. 

f  Corput  callMum  tam  per  u  tpectitum  quun  od  loa* 
giUKitn^m  c«t€bri  rHaitim  tn  homine  VL&iiiaan  c«t«^ 
TitderJMna — /eow*  Cerebri  Sinti/irian,  ^c.  p.  AO. 

I  Iltppocamportjm  magniiudQ  ^.um  mM^iuniiiin<i  104j«» 
ccicbti  tiLa.tiima|iuiit  L-i>m|funiU  jufluifi^&U  mEcmlit,  eM  in 
aiunEaolibuK  intigaioiu  tMc,  quam  la  bominc.— IFcjifWi^ 
D<  Ptnitivtt  Siructvta  Crrctn,^,  |40. 
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nrbitrarily  employed;  but  are  iosepamble  from 
ihe  structurt;  of  tbc  ruspot'tive  parls,  1  will  not 
&ay  functionally  viewed,  but  merely  traced  in 
the  <jrder  of  cerebral  connexion.  In  one  of 
those  organs^,  oa  clearly  as  in  the  other,  is  func- 
tioQ  COD SLH} neatly  iDdieated. 

Theobscrvalioiia  both  of  Reil  and  Tiedcmann 
«how,  that  thi»  concentrHtion  takes  place  in  the 
most  diatmct  and,  if  I  may  U9C  tbc  term,  the 
most  cart'ful  manner — fibres  from  vvery  point 
cobvxr^iiig  to  form  it»  and  the-se  narrowing  mid 
uniting,  aa  Reil  ftays,  even  in  its  middle  point. 

But  this  ifl  not  all.  The  anatomist  acquaint* 
ed  with  tliv  brain  will  at  once  see,  that  this  is 
the  pari  common  to  licth  hemispheres  in  which 
their  fibres  are,  in  the  tnont  remarkable  degree, 
concentrated — the  point,  consequently,  to  which 
all  of  their  actions  muRt  con*picnous*ly  tend. 

It  \n  evident,  therefore,  as  to  function,  tliat 
the  perceptions  derived  from  every  external  im- 
prcsi^un — from  every  senftntion,  must  be  con* 
veyed  u>,  concentrated,  and  united  in.  this  "other 
complete  organ,"  ag  Reil  terms  it. 

Now,  the  concentration  and  union  of  the  va- 
rious pcreeptionft  of  an  object  which  each  sense 
lias  ftirnished — the  combination  of  these  in  one 
more  or  less  perfect  image,  constitutes  an  idea 
of  the  object. 

We  apply  not  that  term  to  our  perception  of 
a  single  quality — a  form,  a  colour,  a  sound,  or 
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any  other  sinnle  quality;  but  when  <«vcml  of 
these  are  combined,  nnd  thai  after  having  been 
remembered,  perhaps  associated  with  other  per- 
ceptioiis^  we  term  the  image  thas  composed  an 
idea  of  the  object- 
As^  thcn^  the  means  of  thus  combining  sepA" 
rate  perceptions,  are  from  iti  peculiar  Btructure 
(o  be  found  in  this  organ  and  in  this  organ 
alone,  I  do  noteveo  use  a  hypothetical  freedom 
when  I  denominate  it  the  oi^n  of  combining 
perceptions,  or>  which  h  the  same  thing,  of 
forming  ideas. 

To  refiijiL-  a^isent  to  this,  indeed,  would  appear 
to  involve  cither  a  denial  of  the  structure  of  this 
organ,  or  of  the  very  existence  of  any  such  func- 
tion as  that  ascribed  to  it, 

]  may  here  observe,  that  the  greater  bend 
being  larger  in  proponion  to  the  brain  in  qua- 
drjpcdfi  than  in  man,  is  evidently  oxviag  to  its 
consisting  of  libres  in  part  at  least  ascending 
from  the  inferior  lobe,  which,  as  already  said, 
belongs  to  the  vital  system.  As  the  |^at  com- 
miKKure  thus  consists  of  fibres  from  all  parts  of 
the  hemispheres,  conclusions  from  its  magnitude 
compared  with  that  of  the  brain  can  be  accu- 
rately formed  only  by  distinguitihing  its  parts 
and  separately  comparing  each, 

Tiedemann  furnishes,  from  Reit,  a  case  which 
illustrates  these  views.  The  bmin  of  man,  be 
observes,  is  subject  to  an  imperfect  develop- 
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merit  of  (be  superior  cominigsure,  and  is  liable 
to  be  arrested  in  one  of  the  degrees  of  evolution 
through  which  it  poK^es  in  the  successive  series. 
IlcilhaA  reported  an  example  of  this  monstrosity. 
'*  A  woman  about  ihirty  years  of  age,  an  idicrt,  of 
a  good  constitution,  and  frequently  employed 
by  the  inhabitanU  of  her  village  in  trifling  com- 
missions, fcU  suddenly  backward,  and  died 
from  an  attack  of  apoplexy.  Ou  opening  tbe 
head,  independently  ofa  slight  serou8  congestion 
in  the  ventricles,  the  superior  commissure  pre- 
sented a  solution  of  contmuity  in  the  whole 
length  of  its  middle  (lorliun,  or  rather  thi!4  mid- 
dle portion  was  altogether  wanting ;  so  that  the 
|Hwterior  striated  bodies  were  completely  ex- 
posed, and  the  two  bcroispheres  united  solely 
by  the  alight  comnii>:siure  of  the  thirti  ventricle. 
the  anterior  commissure,  and  the  tubercles. 
Neither  the  knre  nor  middle  of  the  Miperior 
commissure  c^cisted  ;  und  consequently,  the  thin 
partition  was  wanting,  as  it  is  situated  in  the 
interior  of  the  knee.  The  anterior  lobes  of  the 
brain  were  compI<!tely  separsited  from  one  an- 
other in  front,  as  far  as  the  junction  of  the  optic 
nerves  and  the  anteiior  commissure ;  and  the 
portion  of  their  internal  or  oommutual  i^urfaces 
where  the  knee  and  beak  of  the  anterior  com- 
missure usually  penetrate,  was  covered  with 
convolutions  ^^  tiie  reHt  of  the  brain.  The 
middle  and  posterior  pan  did  not  exist.    The 
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arch  aroRe,  as.  u«ua1,  from  th<^  posterior  silnated 
bodies,  descended  mto  the  pisiform  eminences, 
rose  again  tofonTi  tlic  anterior  pillars,  ascended 
beliiiid  the  anterior  commiiifiiirc,  and  uniting  <m 
cither  aide  with  the  walls  of  the  lateral  veiilri* 
ties,  situated  immediately  under  the  lor^tudinal 
Gonvuhitions,  fonncd  a  ivinuoth  round  honlcr. 
Then  winding  round  the  posterior  parts  of  the 
posterior  striated  bodies,  it  plunged  iuto  thcde- 
Bccndinj;  hom  of  the  lateral  ventricles.  Reil 
pri*Mumrd  that  \\m  defect  in  the  Mtperior  com- 
missure waA  the  result  of  a  retardation  in  the 
development  o)  the  brain :  the  details  into 
which  I  have  entered  on  the  formation  of  the 
great  cerebral  commissure  in  the  brain  of  the 
foelna,  fully  assert  the  truth  of  liig  opinion."— 
lIcTC  a  defect  of  the  oi^an  mus  attGuded  with 
that  defect  of  ideas  which  constituted  idiotcy  or 
want  of  uadt:rstanding,  of  which  ideas  are  the 
elements. 


There  ib  a  deviation  from  the  direct  course  of 
the  cerebral  bundles,  by  means  of  two  remark* 
able  bandK  of  white  fibres  which  run  along 
the  outer  sides  of  the  lateral  vcDtriclcs.  and 
which,  u«  coiineclcd  with  the  8U]>erior  coramia- 
stjre,  though  1  suspect  they  come  from  a  much 
greater  distance,  may  be  noticed  herv. 

Reil  says,  that,  upon  the  outer  margin  ottlic 
anterior  suiute«l  ^KKly,   a   substance  is   found. 
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which  fills  the  interval  at  the  meeting  of  the 
vertical  and  horirx)nt<il  portion;^  of  the  nucleus, 
where  the  middle  bundles  of  the  fibrous  cone 
arc  bending  fon^nrds.  And  again — between  the 
superior  commissure  and  convex  mar^n  of  the 
mner  portion  of  Ibe  anterior  striated  body  is 
found  the  layer  of  white  substance  which  may 
be  termed  the  semt-Lnnar  border  [halb-mond- 
ft>nnip:er  saum] :  its  greatest  breadth  is  at  iu 
middle,  whence  it  tapcra  to  cither  pointed  ex- 
tremity, -  .Above  it,  the  bundles  of  the  fibrous 
cone  and  superior  commissure  meet. .  ,The  white 
layer  at  the  outer  margin  of  the  anterior  striated 
body  breaks  into  curvilinear  processes,  one  lying 
bvliind  the  other 

1  described  i\m  layer  in  1  SOt)»  as  "  commenc- 
ing seemingly  by  minute  filaments  given  off 
posteriorly  by  the  inferior  edge  of  the  outer  end 
of  Ihi?  superior  coniuiixsiirt- ;"  ami  addvd  that 
"  their  remnrkablo  dietUnctness  from  the  medul- 
lary matter  external  to  them  and  thuir  longitu* 
dinal  course,  will  be  apparent  to  any  one  who 
cluioKt^H  u»  make  a  hnrizonlal  section  through 
them,  and  observe  them  with  the  slightest  at- 
(cntiun.  Tlicy  may  cvi-ri  be  entirely  elevati^d 
without  injury  to  the  medullary  matter  of  the 
hemi^^phcres  immediately  external  to  them." 

Keil  says  tliis  band  eventually  joins  the  semi- 
circular cord;  after  which,  with  that  body,  it 
paH^-s  around  the  outer  margin  of  the  posterior 
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Striated  body  alon^  the  inferior  bom  of  the  I&- 
teral  ventricle,  imiting  finally  with  the  medulla 
ioGOgnita.  Andftgam— inthchumanbTam.ttbe- 
comes  thmner  backward,  and  ends  toward  the 
posterior  mar^n  of  eitb^  postehor  striated  body 
in  a  ftomcvrhat  rtticalar  disposilioD :  in  the  brains 
of  quadrupeds,  this  substance  is  more  dercloped 
posteriorly,  and  is  the  source  of  the  tapetum. 


SECTION  V. 
or  CDJcrAKivo  akd  ov  txiynwfv 

In  birds  and  in  a  few  reptiles,  the  posterior 
striated  bodies  give  origin  on  ee<:h  aide,  to  the 
passage  of  fibres  to  tbe  anterior  mass,  by  means 
of  a  small  lateral  bundle  which  winds  round  it 
downward  and  iuward,  and  after  pas&iog  behind 
tbe  anterior  comnussurc.  uUiraatcly  forms  a 
white  radiation  expansion  on  the  inner  surfaice 
of  the  bcmispbere  or  inner  wail  of  the  anterior 
ventricle.  This  is  evidently  a  rudiment  of  tbe 
arch  and  the  thin  partition. 

Ill  in^mmiferutin  anitnaU,  we  always  find  tlie 
arch,  thin  partitiot]  and  its  ventricle;  the  mdi- 
ated  surfaces  of  the  veutricles  of  birds  becoming 
in  t]iem  the  two  layers  of  the  thin  partitioD. 

Ill  ijie  liunmn  ftrLus,  Ticdtrinann  obsi^rves  that, 
at  four  months,  fmm  the  inlernal  and  infcnor  side 
of  tile  poateriof  striated  body,  some  fibres  pro- 
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ceed  from  each  peduncle,  and  descend  into  the 
pisiform  cmmcnces,  where,  reflected  on  them^ 
selves,  ihey  rt-asccnd  to  form  the  anterior 
pillftrs  of  the  arch  ,  and,  that  »t  iive  month*!, 
united  to^^ther,  the  two  pillars  fonn  the  arch, 
which  bendiug  backward,  covers  a  little  the 
anterior  part  of  the  third  ventricle. 

The  arch,  however,  appcara  to  have  two 
origins — one  from  the  spinal  cord,  and  another 
firom  the  po^ilerior  striated  body. 

The  first  of  these  is  noticed  by  Vicq  d'A'^yr, 
who  observes  that  from  the  pisiform  eminences 
white  ti^acks  pa^K  tinvard  the  obton^  process, 
forming  curves  of  which  the  concavities  are  back- 
ward iind  downwanl ;  and  Rohtndo  observes, 
that  a  white  cord,  which  comes  from  the  peduo- 
cles  of  the  hemispheres,  or  advances  between 
them  and  the  anterior  bundles  [lateral  ones  of 
other  authiirkj  of  the  spinal  cuni,  directed  toward 
the  posterior  striated  bodies,  may  be  considered 
as  the  origin  of  the  apparatus  of  the  arch. 

This  origin  probably  comes  from  the  ascend- 
ing latenilor  nlivary  IniiKltes. 

Of  the  second  origin  of  the  arch,  Reil  says, 
that  the  root  of  cither  anterior  pill&r  begins  in 
either  posterior  striated  body  between  its  super* 
ficial  plateK,  alxiiit  a  line  below  its  np[>er  sur* 
&ce,  under  a  distinct  eminence  at  its  fore  part, 
the  anterior  tubercle  near  the  semicircular  cord. 
Rolando  obacrves,  that  it  here  assumes  the 
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aspect  of  a  ganglion  from  which  issue  a  great 
number  of  fine  blamcnts;  and  Meckel  says  it 
sprcacU  out  like  a  fun. 

Now,  Rcil  elsewhere  show9  that  Uie  super* 
ficial  layer  of  the  posterior  striated  body  is  con- 
tinuous with  the  optic  trsfeck,  that  the  second 
layer  is  a  production  of  the  internal  geniculate 
body  [which  appears  to  receive  fibres  from  tbo 
middle  root  of  the  olfactory  ni*rve],  und  that  the 
substance  between  these  capfi,  blends  with  the 
r&diatioD  of  the  geniculate  bodies  [with  which 
both  optic  and  olfuctory  ncn'c^  arc  connected.] 

Ilere>  then,  is  an  obvious  relation  not  merely 
of  the  arch,  at  its  ori^n,  to  the  returning  fibres 
of  the  posterior  striated  bodies,  but  to  the  nerves 
of  smell  and  vision,  and  of  these  again  to  th« 
middle  part  of  the  brain,  for  in  its  vieinity  the 
arch  will  lie  found  lo  terminate.  The  remark- 
able relation  of  thene  nerrcs  to  the  middle  part 
of  the  brain  is  therefuru  iiKlicated  here,  as  well 
as  by  Uicir  more  or  less  obvious  coimexion  with 
the  four  tubercles  and  the  geniculate  bodies. 

Ofthis  more  important  root  of  the  arch,  Keil 
ohf;L'n'4!»i  lh»t  it  dcKCL-nds,  being  first  inclined 
backward^  then  forward  about  opposite  to  the 
lower  margin  of  tlie  slight  union  of  tlie  posterior 
striated  bodies,  called  the  soA  commissufe 
[forming  a  curve  of  which  the  concavity  is  for- 
ward and  downward],  splits  into  two  or  thrc« 
bundles,  iiud  eiucrgitig  upon  tlic  uuder  surface 
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of  Ihe  bmin,  forms,  by  its  reflection,  the  ptsiform 
eminence;*  thut  tl)i»»  sjluiUDce  contains  |^y 
matter;  and  that  the  cord  prolonged  from  it, 
and  termed  the  anterior  pillar,  ascends  before 
the  posterior  striated  body,  and  derives  from  the 
white  border  of  its  inner  and  upper  margin  a 
slender  bundle  at  a  point  over  against  the  ante- 
rior eommissure-  Itolando  more  properly  con- 
sidere  this  blender  bundle  as  ari&ing  from  the 
pisirorm  eminence,  and  as  gtwng  along  the  upper 
margin  of  the  posteriorstriated  body  to  unite  with 
the  peduncle  of  the  pineal  gland,  more  nAible  in 
man  than  in  quadrupeds  m  sonic  of  whom  it  ex- 
pands like  a  pencil.  The  anterior  pilliir,  then, 
having  bent  forward  and  advanced  to  ttio  anterior 
commisaure,  unites  behind  it  with  that  of  the 
opposite  side  ;  and  Reil  obticrves  that  the  con- 

*Tied«maQii  ibinkitbtiTcrr  voLucnlDOua  tgberdotobecrved 
neax  the  piluiiary  ^Lnod  in  fi«hcs,  Juial<:^oUfi  to  tbo  piiifbrm 
einlncncM,  n-hic]i  ooftMpcnd*  with  tlia  opkion  of  Ara>k| 
«nd  Vicq  ^'Atyr.  But  ihu  urmi  the  ku  likcljp  wli^n  we 
oburre  uoi  orly ihi^iathuiiTtmulbUlj  -lup^rkir cIhMj  ihi>y 
nr»  Qe«r1y  if  not  entirely  vaniTii^,  but  tTini  thi^y  (^roduully 
iJicreiue  or  dmilile  only  a>  wc  uH-'prn!  iti  ibo  liighvrr  <.'lttB«oi. 
lis  himself  nyft,  lh«t  he  hu  not  n^vl  thrin  ai  tdl  wdl  mu-ked 
iuivptila:  that.  In  bitdt,  ihtrj  cwi^lHute  a  viaall  fliuipU 
uam;  biiiJ  |]jAl>  m  llic  ruuiinHutia,  ttt  llit:  oi,  h'md,  thccp, 
na6  SQQt,  ai;d  in  the  »quiiicl,  d:c>  i1j<*c  eminciicc*  totm  hut 
a  vaflc  voIuniifioD»  maw.  a»  during  the  fir»t  periods  of 
fivtid  life,  wbiU  tlicrc  nrc  twi>  in  the  coniiTore,  for  ciajnplo 
m  Ike  do^  fy%,  «M|  iw4  b«%Dr. 


478     SUPERADDED  fiTRVCTUBE  AND  PUKCTIONS. 

vex  side  is  in  adbesioa  with  Uie  thin  partitioap 
and  gives  to  that  body  slender  bundles  joiDiDg 
those  of  the  fillet;  that  the  two  plates  of  the 
partition  Ti^  rmin  tlieauterjor|)illarsof  the  arcli, 
and  proceed  upwards  to  gain  the  inferior  surface 
of  the  superior  couuDiBfiure,  with  which  they 
unite- 

This,  he  thuiks^  is  evidently  proved  by  the 
direction  and  radiauon  of  the  white  tibres,  which 
always  piGceefl  from  tlie  pillars  towanis  tb« 
ittpMor  commissure  expanding  and  incliniiig 
backwards.  Rolajido,  however,  is  of  opioiofi 
that  the  middle  part  of  the  arch  and  its  coq- 
iicxior  with  the  commissure  are  formed  hy  pro* 
ductions  from  the  partition,  which  extend  eveo 
to  the  base ;  and  that  thence  distinct  layers  are 
easily  distingruished  in  the  arch.  In  thiseoursep 
he  observe-s,  the  twoenidK^treiiiLliiialely  tiiiited 
with  the  plates  of  tlie  partition,  and  interaally 
by  a  certain  track  covered  with  brown  substance, 
which  forms  il»  internal  layer- 

Beil  further  observes,  that  above  the  anterior 
comniiBsure.  either  pillar  of  the  arch,  before 
cylindrical  and  apart,  becomes  flattened,  and  io 
apposition  with  its  fellow ;  that  thus  begins  the 
body  of  the  arch,  which  10  extended  directly 
backward,  and  tcmiinatcs,  where  the  lateral  por- 
tions, yet  further  Hallcncd,  dircrgc^and  become 
posterior  pillars;  that  the  inner  margins  of  the 
lateral  portions  of  the  arch  adhere  behind  to  the 
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siJI>crHjr  conunissure,  nud  thu&  close  the  pointed 
extremity  of  the  ventricle  of  the  thin  parti- 
lion ;  that  the  outer  iiimtlached  niiirgiiis  dope 
downwards  ;  that  a  process  of  the  posterior  pillar 
extendi  backward  helweeii  tlie  layers  derived 
fn>[]|  the  upper  and  under  parts  of  tlie  posterior 
fold,  to  lose  itself  in  the  convolutioDsof  the  pos- 
terior lobe  of  the  brain  ;  that  ihe  posterior  pillar 
of  the  arch,  iu  connexion  with  bundles  fn.iiii  the 
posterior  fold  of  the  superior  commisstire,  finally 
extends  towarda  the  middle  lobe,  to  form,  with 
Ibc  loi^  internal  convohitioD,  the  greater  bend  ; 
ai»d  that  the  bundles  from  the  arch  form  in  part 
the  covering  of  the  bend,  in  part,  its  loose  fold, 
the  fimbriated  body,  these  bundles  being  very 
delicate^  and  having  a  direction  from  within  out- 
ward, llolando  dtales  that  the^e  bimdles  send 
fibres  into  the  brown  substance  of  the  beod,  and 
terminate  in  the  apex  of  the  hook,  at  the  ex- 
tremity of  the  middle  lobe.* 

The  Weiizels  state  tliat  the  fimbriated  body, 
t;o  far  as  they  have  observed,  is  narrower  in 
manmaiJa  than  in  man  \  and  therefore  that  there 
it  Qo  relation  between  it  and  the  increased  size 

*  Tiedctnann  <^oncli)E]ft«,  that  thn  grAjttrr  h^nil  ia  (ormtA 
bj  a  folil  f>t  ih«  Ti^mjiphprrt  of  tli^  brain,  proo^cdin^  in* 
virdj  ft  particulAriiy  tn  which,  an  wp  fltinll  af1«rKanU  «M, 
the  W>iii«b  firit  collbd  the  ttlifDlioii  ofuinlcmUu:  fttid 
that  iliJH  fok)  ii  iiiiLtf:(J  ta  i]ie  po«tenor  pillftr  of  the  vch  coit- 
aiiuilui^  tb<  £tabiuitoil  bodj> 
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of  tbc  greater  bend.*  The  higher  character  of 
the  arch  than  of  the  greater  bend  is  thus  again 
apparent. 

The  only  observations  I  thought  it  necessary 
to  make  in  1609,  ijii  the  course  of  the  arch,  re-^ 
gmclixl  its  termination,  as  follows: — "  The  co\irse 
of  the  filaments  of  the  fornix  [arch]  U  obvious  to 
the  eye  during  a  great  part  of  it,  and  dit^^M^ctioti 
aflcrward  sliows,  that  expanding  into  a  broad 
nR-dulUry  slirtt,  these  r]laRi(.-nls  run  from  be- 
hind forward  and  outward  under  tljc  corpora 
striata,  [anterior  striated  bodies],  which  they  join 
at  their  tcrminatiou  in  the  hemispheres/'—  Such, 
at  thai  time,  stmulc  lue,  in  repealtui  dissections, 
unaided  by  any  hardening  process,  to  he  their 
lermination. — ^Tiedemami  has  since  said,  that  the 
fibrous  bundles  of  Che  posterior  pillfir^,  descend- 
ing iTito  the  middle  lobes,  interlace  with  the  ex- 
panding fibres  of  the  peduncles :  their  point  of 
terminatioD  is  not  well  defined. 

We  now  approach  the  application  of  these 
details  to  the  function  of  this  orgmn,  which  ist 
evidently  in  itself  a»  complete  as  the  vertical 
and  horizontal  buudl€f>  so  denominated  by  ReiL 

Throughout  the  whole  course  of  the  arch  from 
the  pi«form  cmineaces,  it  in  evidently  compoiscd 

*  Merlullaru  limWiii  liippoc;aiiipi,^umitiim  quiilcm  obaicr- 
TiinuiuB,  ID  injLmiiiJiliLuB  a^it^uittior  cat,  \\tmui  to  bosiioe ; 
id«oijuc  nuLfa  ipijtm  ialct,  et  nvubilbnca  blppoc4UUp<  mm^ 
uiludiiicni  laliout.— i>c  P<H*tkin  Sirmcittra  Cvrtkh,  p,  90. 
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uf  lortgilatiifiai  Jlbre-i  ritniiing  Imiii  below  up- 
ward, bending  backward,  and  turoing  down- 
ward, forward^  outward,  and  upward  ^^\tu 
This  is  n  most  remarkable  course,  and  8hould  be 
KirtK-  in  tuiiid,  witb  regard  tu  lU  fuiicliuris. 

Not  Icfis  important  u-ilh  rcgr^rd  to  tlicec  func- 
tioDs,  U  the  Rtiitemetit  of  Tiedemann,  tbat  the 
arch  18  formid  from  below  upward,  and  from 
befurc  bHc-kwurd  ;  — ihat  iln  tintt^rmr  pillars 
arise  from  the  fibrous  bundles,  wbioh  proceed 
from  the  posterior  striated  bodies,  and  descend* 
lag  into  tbc  pieifurm  emiuenccs,  arc  there  re- 
flected upon  themselves;  that  thrse  bundles 
conMilute  then  the  anterior  pillars,  which  iu- 
dining  backward,  unite  to  form  tlie  arch,  and 
soparatini;  a^in  posteriorly,  descend  into  the 
middle  lobe»  of  the  brain;  that  thus  the  arch 
shoots  backward  as  the  hemispheres  are  devckped 
and  tdtaid  in  the  name  direction;  and  together 
with  the  (iu])erioT  commissure  {gradually  pro- 
ceed.H  hnn/.out^lly,  according  as  the  masft 
of  the  hemUpheres  elongates  to  cover  the  cere- 
bel- 

Now,  it  is  scarcely  posinble  to  conceive  arga- 
mcnto  more  decisive  a^  to  the  course  of  action 
in  this  organ.  As  ic  begins  before  at  the  fojrth 
month  of  exinLcncc,  conmstft  of  longitudinal 
fibres,  and  extendi^  backward  only  with  the  in- 
flt^ertce  of  accumulating  impresftions,  it  is  evident 
that  whatever  influence  they  transmit  to  it  must 

t  1 


• 


StiPeRADDSD  ^TRUCTUftK  AND  PrKCTTOHS. 


be  in  the  direction  of  the  growth  and  extensiun 
of  iU  bbi'cs. 

The  directiun,  then,  of  iu  Abres  and  of  iu 
action  beings  evident,  let  us  now  look  to  the  ex- 
traordinary course  of  this  or^n.*^It  begins 
among  the  rctiirning  fibres  of  the  podtcrior  stri- 
ated bcdiesr  descends  to  the  base  of  the  brain, 
itJK:cnds  a^in,  passe*  backward,  again  de- 
scciuU,  and  whether  it  terminates  in  the  precise 
line  indicated  by  me,  or  in  the  middle  lobc6 
gincrully,  a*  subsequently  stated  by  Tiedeuiann. 
it  is  continued  forward,  outward  and  upward  to 
tlie  |>ohit«  already  dei^ribed^  where  inferiorly 
Aome  portion  of  the  anterior  striated  bodies 
joins  tlie  hemit>phereB. 

Thus  its  action  begins  in  the  nearly  terminat- 
ing action  of  the  descending  or  returning  fibres, 
diverts  that  action  from  its  direct  course^  conti- 
nues it  in  an  indirect  and  circuitous  one,  aiKl 
hnally  blends  it  vnth  a  new  action  or  actions, 
pasaiDg  to  the  hemiuphefcs  by  the  aK:cuding 
fibres.  And  thus,  after  a  long  course,  a  previous 
action  can  reach  the  hemispheres  only  nt  the 
timr  when  a  succeeding  onp.  by  the  direct 
course,  through  the  peduncles  and  anterior  stri* 
ated  bodies,  has  reached  the  same  point, 

Ift  then,  wo  appeal  to  our  own  consctotuaess, 
for  some  analogous  indication  o4'  function,  ve 
may  observe,  that,  in  order  to  consider  two  or 
more  perceptions  in  connexion,  and  determine 
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their  relatione,  it  is  ntsccAsary,  that  thcfic  per- 
ceptions Khouli  ut  cue  time  exist  iu  the  scriso- 
rium;  for,  ifthey  dt*exist.  both  they  ami  their 
relations  must,  from  the  nature  of  that  system, 
be  co;^izablc  to  and,  therefore,  considered  by 
it.  In  order,  then,  to  be  compared,  and  have 
their  lelatioDA  determined,  it  is  only  nece^^tary 
that  a  preceding  and  a  succeeding  perception 
should,  at  one  time,  exist  in  the  sen^orium. 

Noxv  in  the  organ  which  we  have  just  de- 
scribed,  we  find  the  precise  pbyaical  mcan^  of 
effecting  this ;  for,  \n  coasequcricc  of  the  differ- 
ence of  the  time*  in  which,  by  it  and  by  the 
direct  course,  tlicy  arc  conveyed,  must  two  dis- 
tinct impre-^^ionn  at  the  same  inftt;int  exist  in 
the  common  sensorium,  and  have  their  rebtionB 
compared  and  determined. 

Such  was  the  view  given  by  me  iu  1600  of 
theftinction  of  the  cerebral  arch. 

With  re|j;ard  to  the  precise  nature,  however, 
of  thin  function,  there  arc  ^ome  other  circum- 
stances which  are  yet  to  be  taken  into  consi- 
deration. 

This  reflected  action,  commencing  in  the  re- 
iiirning  or  descending  bundles  of  the  poMerior 
striated  bcxlies«  and,  nfier  a  long  course,  termi- 
nating in  the  ad\'artcing  or  aaceuding  bundles  of 
the  anterior  striated  bodies, — this  action,  I  a^ay, 
has  commenced  before  the  rcturrting  or  de< 
sceuding  action  of  the  former  reached  the  cere- 

]  1  2 
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bel  or  organ  of  volition.   It  i&  not  affected,  there* 
fore,  by  the  latter  fiindton. 

The  comparison  of  our  perceptions,  conse- 
quently, by  means  of  this  organ,  is  an  mvolun- 
lary  operation- 
Such  being  itfl  character,  it  ia  next  remark- 
fthle,  that,  in  its  extraordinary  course,  the  arch 
ifl  peculiarly  connected,  in  other  parts  of  the 
brain,  with  the  vital  as  well  as  the  involuntary 
cerebral  system. 

Independent  of  its  Brst  origin  from  the  laterul 
parts  of  the  spinal  cord,  and  the  apparent  cod- 
nexion  of  its  second  origin  with  the  termina- 
tions  of  nerves  in  parts  intimately  connected 
with  involuntary  action, — independent  of  these, 
the  pineal  gland,  of  which  the  pedicles  are 
united  with  th&  anterior  pillars  of  the  arch, 
appears  to  be  very  intimately  connected  with 
involuntary  mustmlar  action  ;  and  the  pituitary 
gland,  which  the  arch  so  remarkably  ap- 
proaches in  the  piriform  eminences,  appears,  as 
some  writers  have  observed,  to  be  very  inti- 
mately connected  with  the  involuntary  vital 
system.  The  approach  of  the  arch  to  the  latter 
is  most  unequivocal  and  extraordinary. 

The  carotid  arteries  seem  actually  to  make 
their  bend  in  orilcr  jiowerfiiUy  to  act  upon  the 
pituitary  gland  at  the  middle  of  Uicir  convexity* 
Their  perpetual  pulsation  is  indeed  snch  as  to 
tiatten  the  sides  of  the  gland^  or  to  render  them 
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concave.^  The  menibnine  stretched  over  the 
posterior  lobe  of  tbe  pituitary  gland  is  pcculiarJy 
thin.  The  Wen%elfi  say,  "itla  vero  membranse 
pars,  qum  rainorem  hypophyseos  lobum  obducitj 
vidclur  esse  tcnuissima,"  That  lobe  is  the  softer. 
It  is  impossible,  therefore,  that  by  the  remark- 
able bend  of  the  carotid  arteries  whicb  form  the 
lateral  wall^  for  the  pituitary  gland,  the  state  of 
arterial  pulsation  should  not,  through  it,  be 
communicated  to  the  pitsiform  emiuenceB  of  the 
arch.  These,  indeed,  when  we  tliink  of  the 
preceding  eircumstanceii,  irresistibly  sugge&t  the 
notion  of  the  tips  of  two  fingers  dipping  down^ 
from  the  jj^eat  organ  we  have  described^  in 
order  to  receive  the  impulaea  of  arterial  pulsa* 
lion. 

Nor  is  this  all :  the  arch  again  comes  in  con- 
tact with  another  iaiportani  part  of  the  vital 
cerebral  system  in  the  anteri^jr  commiitsure. 
which  is  that  of  the  ratddle,  properly  the  infe- 
rior, lobes— the  lubes.  OA  will  aiicrst-ard  appear, 


• 


• 


*  Situm  ipwui  bier  cerebnilc*  i^aruiiiltii,  t\nttt  ad  ipta 
IkjpopliyaeM  UlerA  aroum  ronnanl,  in  ijtici  aiNitjtf,  uc   in 
quiOTJs  a£o,  quuiu  rn^n  piituDl,  tticu,  impciliui  san^uinu 
I  pntttrtlin  rchcfuen»  cnt;  quae  hypophj^m  Uiu  ciacte  coa- 

I  lipuit  c1  t&m  ralidG  m  ipaam  a^aat.  ut  Latc<a.tc»  cjuit  fiicica 

I  pmaendo  omDJno  planet*  r&ddant,  quin  idco  tiuuKtoqne 

I  cODcaram  in  ipBii  fovcatn  producant,«l  quae  [iuIali  per  ricoa 

I  t<ftp«r  cuntrnbutitar  ct  «i:itondmitur,  ct  '|uu<i  ad  bifpophyrn 

^^^         vaia  cmiUuirt.— £>v  Fmiiwri.  ^ru^rura  Orffrrij  p.  23if. 
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of  the  Tttal  syvtem,  in  wliicti  tefminale  one  por- 
tioD  of  the  oerres  c^  smell  wtucfa  aie  espccally 
rabfleirient  to  that  svstem. 

This  striking  ccnnexiaD  oS  the  aich  with  the 
^tal  cerebral  system,  do  one  will  suppose  to  be 
useless.  But  to  avxnd  all  hypothesis,  we  shall 
merely  say — the  ioroliiDtary  reflected  acticHi  trf 
the  arch  most  thereby  be  as  repeatedly  and 
powerfully  influenced  by  the  vital  syst^n  as 
these  points  of  contact  indicate. 

HeDce  it  is  evident  that  the  condition  of  the 
vital  system  must  thus  influence  the  involuntary 
reflexion  performed  in  this  act  of  comparing; 
and  the  testimony  of  evety  man's  consciousness, 
or  bis  mental  experience  assures  him  that  such 
influence  undoubtedly  exists.  Hence,  in  this 
act  of  involuntarily  comparing,  the  relations  of 
external  objects  to  our  wants  will  obviously  be 
suggested. 

Now,  it  is  evident,  that  the  relations  of  ex- 
ternal objects  to  our  wants  are  no  sooner  disco- 
vered by  the  process  of  comparing  than  pleasure 
or  pain  must  result  from  their  concordance  or 
discordance  with  the  habits  of  the  system,  or 
from  the  mode  in  which  they  affect  us.  It  is 
this  combination  of  pleasure  or  pain  with  ideas^ 
that  forms  emotions. 

I  might  here  digress,  in  order  to  illustrate 
from  this  the  truth,  that  our  moral  and  social 
acts   originate    in   personal   pleasure  or  pain — 
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ibat  they  all  relate  more  or  le^  directly  to  self 
aacl  viulity-  Hut  thi»  ^'ould  tead  mc  from  the 
present  subject. 

It  would,  therefore^  at  least  seem  probable 
that  the  arch  which,  eouimenctng  behind,  among 
the  descending  Hbres  of  the  poeterior  striated 
bodies,  dips  to  the  base  of  iJie  braia  in  order  to 
connect  itself  with  the  vital  and  involuntary 
system,  and  then,  sweeping  upward,  backward 
and  downward  in  n  curve,  terminates  among 
ihi.'  UKCcndiii^  fibres  of  the  aiitcnor  ethated 
bodies,  in  Uie  oi^an  of  involuntarily  cumparing 
perceptions  and  of  producing  emotions. 


It  is  in  connexion  with  the  arch,  that  should 
be  mentioned  the  t^uiicircular  cord* 

This  body  exists  neither  in  birds  nor  reptilea, 
nor  does  it  appear  during  the  first  periods  of  the 
life  of  the  fatus-  It  is  always  very  narrow  in 
mammalia* 

This  cord  consists  of  flax-like  fibrils,  which 
seem  lo  arise  anteriorly,  by  sumc  fine  filaments, 
nearly  where  the  pillar  of  the  arch  meets  the  thin 
parlilion  behind  the  anterior  commissure.  Fi- 
brils have  even  been  seen  to  join  it  from  Ihc  an- 
terior pillar. 

It  then  bends  outward  and  up^-ard  between 
the  anterior  and  jmsterior  f^trtEitexl  fx>dies,  send- 
ing fine  medullar)'  pruccefres  outwards  Into  the 
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pectcn  or  comb  of  tlic  fibrous  cod€.  This  seems 
to  be  an  impurttinl  circuitnttance  in  its  struc* 
ture. 

It  becomes  thicker  as  it  pasHes  along  and  lumt 
around  the  posterior  margin  of  the  posterior 
strialed  body:  assifits  in  furmiogtbe  tapi-tum  of 
the  inner  half  of  the  roof  of  the  inferior  bora  of 
the  lateral  ventncle,  gives  fibrili*  lo.  says  Reil, 
^receives  ihcm  from*  Ihe  optic  track;  and 
sonitiwliat  reticularly  invests  the  ianer  half  of 
the  roof  of  the  inferior  horn. 

Toward  its  termiuation,  it  is  rery  near  th« 
timbriated  body  (or  proper  posterior  pillar  of  the 
fornix),  being  only  a  lillle  more  elevated-  Their 
substances  even  commuDicate  at  several  poinU; 
and  Uiey  JiDnlly  join  at  the  hook.  There,  says 
Kolando,  the  semicircular  Imc  unites  vrith  the 
fibres  which  occupy  the  side  opposite  to  it  aod 
which  come  from  the  fimbriated  body  (liatcrellaX 
]e:LV]ng  the  space  which  conducts  to  the  infe* 
rior  horn  of  the  lateral  ventricle. 

Thus,  an  the  semicircular  line  began  near  the 
commencement  of  the  arch,  so  it  ends  at  the 
termination  of  iLat  body  in  the  obtuse  uxtre- 
mily  of  the  middle  lobe,  which  adheres  to  the 
perforated  plate. 

The  Wcnzcis  state  that  the  semicircular  cord 
in  the  larger  inaTninuliit  is  ubsotutely*  in  the 
smaller  proportionally  to  the  size  of  the  brain. 
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thicker  and  broader  than  in  man.*  Thus  jt 
ranks  in  character  rather  with  the  greater  bend 
than  with  the  arch  itself.  This  is  confirmed  by 
Rcirii  observation,  that  fine  fibres  from  the  an- 
terior commissure  mtiy  be  trsiced  to  the  medulla 
incog;iiita  and  to  the  semicircular  cord;  for  both 
that  commissure  and  the  medulla  incognita  be- 
long' to  the  vital  system. 

I  novr  return  to  the  connexion  of  this  body 
with  Uie  comb;  for  to  this,  its  functions  seem 
cfipccjally  to  relate — for  this,  it  appears  to  leave 
the  arch  at  Its  beginning,  aud  to  join  it  at  its 
termination. 

Rolando  says  that,  by  scraping  away  the 
brown  substance  from  the  convex  face  of  the 
posterior  striated  bodies,  we  sec  many  fine 
white  fibres  which  come  from  its  internal  surface 
and  expand  in  arriving  at  their  circumference, 
to  pass  under  the  internal  striated  body ;  that  at 
tliis  point  tliey  (tlie  fibres  of  the  |X)steriur  striated 
bodies)  are  interwoven  with  the  fibres  of  the 
semicircular  line  so  as  to  become  collected  Jn 
more  distinct  bundles,  posteriorly  larger*  and 
anteriorly  more  <livided  by  the  iuterptjsted  hrowii 
substance;  and  that  from  these  fibres  is  formed 
A  layer  which  comes  into  coutact  with  the  layer 

*  Pnut^rvarnnjoribui  Inaoimnlibuitbtolutt,  in  fninoribiM 
aot«m  pTO[>oilioTiatv  ■'j  mii^itudin^nn  iui  c«r«tirl  ctlimUtir 
txi\na  liiior,  i^unm  m  homiiic  uL — De  PcnUiori  Structtm 
Crrehri.p.  Sd. 
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of  the  peduncles,  and  is  closely  united  witb  it 
by  ii]ean»  of  the  interlacing  produced  by  the 
fibreB  of  the  semicircular  line  which  vxtcod 
much  outward.  And  again,  Jic  says  that  this 
bundle,  in  proportion  as  it  extendi  bsu:kward, 
sends  oti  fine  fibres  which  entwine  with  others 
from  the  po&terior  striat^sd  bodies;  that  by  that 
means  these  become  distributed  in  bundles 
much  more  distinct  than  in  other  parts;  and 
that  this  interweaving  between  the  fibres  of 
the  semiciicul^u*  lim;  uud  thone  of  the  poste- 
rior jstriated  body,  appcan^  to  extend  in  part  lo 
the  fibicK  cjf  the  peduncles,  in  consequence  of 
which  these  two  layers  ore  intimately  conjoined 
ill  that  dJrerLion. 

From  this  it  would  appear,  that  the  semicir- 
cular line  separates  from,  and  rejoiiis,  the  arch^ 
for  the  purpose  of  interweaving  with  the  fibres 
of  Itie  poslerlor  n&trinled  IxNly,  and  In  sunie 
measure  with  those  of  the  peduncle*,  of  thereby 
inttmatuly  conjoining  ihese  two  layers  in  that 
direction,  and  of  collecting  the  former  in  bundles 
much  monr  di^l.iiK^t  there  th^iti  in  uUier  piirt9». 
As,  therefore,  the  semicircular  tine  beltings  to 
this  involunt^iry  organ,  it  \s  nut  improbable  that 
it  exerts  an  involuutar)'  influence  or  imprcesca 
ui  involuntary  direction  upon  the  returning 
motions  of  the  posterior  striated  bodies,  at  tho 
very  moment  when  they  are  descending  to  join 
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Cither  the  cerebel  or  the  involuDLary  bundles  oh 
the  sides  of  the  tubercles. 


SECTION  Vi. 
mocTvmE  Avxt  vxmcrwv  of  tfk  CBREncLUC  mtwc  — 

THI   OLWAV    or    PtTKniflNlUti    AXP    Of    P4a«lOK». 

This  commiMurc  produced  by  the  lateral  pe- 
duncles, is  found  in  nil  mammiferou»  ariimoils^ 
Itfi  sice  is  ia  direct  proportion  to  the  develop- 
ment of  tite  licinispherea*  Both  are  tc^&t  iu 
the  rodontia. 

The  tnuisvorHc  ring  is  generally  separated  into 
u  posterior  and  anterior  portion* 

Like  iill  Ihu  pw»tertor  |>ail>i  or  their  pnHluc- 
tioDS,  it  is  rcmarkahle»  that  thia  part  appears 
a1»nut  the  fourth  iiicinth« 

Ticdcmann  says,  that  llic  transverse  riogr  not 
existing  l^i-fore  llie  lliinl  inniilh,  we  enii  jiereeive 
the  »pinui  cord  continuous  with  the  peduncles 
of  the  brain,  as  in  fishes,  reptties  and  bi|-da, 
which  arc  equally  destitute  of  this  eminence; 
that  aecortling  a^  the  ciliary  iioiliiits  atnl  hemi- 
spheres of  the  cercbel  increase,  the  transverse 
ring,  thin  and  nairuw  at  firsts  aiigmenlA  in 
breadth  and  tbicknee» ;  that  m  the  fourth  month 
I  it   proceeds  fruin  the  rhmTilvmUd   IjodicK,   and 

I  from  the  white  substance  of  the  cerebel,  appear- 

I  lag  aii  soon  vta   the  formation  of  the  mcdullury 

I  nuclei;  and  that,  in  the  (ourtli  month  only,  the 
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period  when  the  rudiments  of  the  rinR  have  ap- 
peared, the  limits  of  the  oblong  proce«»  are 
marked  by  the  transverse  fibres  of  this  protu- 
berance, which  UDite  together  beneath  the  two 
hemisphcrets  of  the  cerebe).  It  is  yet  but  one 
line  ID  iu  longitudmal  diameter. 

luvertiDg,  as  usual,  functional  order,  Reil 
Icllti  us,  that  the  lateral  and  inferior  peduncles 
throw  Uiemselves  inward  over  the  superior,  to 
unite  with  their  feI]o^vs  in  the  superior  vermi* 
form  process;  and  that  the  lateral  peduncl«^^ 
followed  backward  along  the  horizontal  6f»urc» 
intenisliy  divide  into  an  U]i|>er  and  an  under 
layer,  the  fibres  of  which  m  part  pass  inward 
toward  the  vermirorm  [irocesKes*  in  part  radiate 
backward  to  be  distributed  to  the  posterior 
lubes  of  the  cerebeL  Adopting,  tlien,  t)»e  func* 
tional  order  (for  such  is  the  utter  disorder  which 
neglect  of  funclion  iitduce-S,  und  it  canaut  bu 
better  exemplified),  he  says  that  tlie  lateral  pe- 
duncles, with  their  coDtinuatiooB,  form  a  ling 
cocirclmg  the  other  parts  of  the  cercbel;  aad 
tliut  ihiK  rin^  i^  cuni[>1eled  vn  the  ^re  [Mrt  by 
the  annular  protuberance,  in  which  the  sub- 
stance  of  the  peduncTes  is  spread  out  in  atroag 
and  coarse  bundles,  so  di&poitcd  as  not  to  pre- 
serve a  niiiform  diMaiice  from  the  surface,  but 
now  to  approach  it,  now  to  recede  from  it,  and 
in  [larls  to  croAS  oach  other. 

Reil   particularly    staler,    tbal  the   rii^  is 
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formed  by  tlic  mlerweaving  of  the  lateral  pe- 
duncles of  ihc  ccrebel  with  the  bundle*^  of  the 
pyramids,  ami  that  all  the  other  portions  of  the 
oblong  process,  aa  well  as  the  remaining  pe<)uii* 
cles  of  the  ccrebel,  are  p1ace:(i  behind  this  mass. 

Such  are  the  eondition  of  this  organ  id  mam- 
maha,  its  growth  in  the  human  fcetus,  and  its 
geuL-ml  >jtructLire> 

That  it  is  of  higher  function  Llian  some  other 
parttt  is  proved  by  its  being  tband  only  in  the 
highest  class  of  animals  by  its  being  larger  in 
fnan  Uian  in  apes  and  quadrupeds/  by  its  in- 
creasing according  as  the  hemispheres  of  the 
cerebel,  which  belong  also  to  the  highest  cliiss, 
become  more  voluminous,  and  by  its  being 
developed  in  the  direct  ratio  of  the  hemispheres 
of  the  brain,  and  in  the  inverse  ratio  of  the 
middle  [inferior]  lobe^  the  tubercles  and  the 
spina!  cord. 

Now  it  has  been  seen,  that  the  pyramidal 
bundles  arc  the  ascending  ones,  or  those  by 
which  the  motions  of  seneiation  are  communicated 
to  the  brain,  and  also  that  the  descending 
fibres  of  the  trunsvL-rse  ring  interlace  with  and 
doubtless  act  upon  or  blend  with  these.  In- 
deedr  it  in  evident  that  the  fibres  of  the  ring 

*  fa    h\%    1(7oa«    Cerebri,    Ticdeiiiua    tap    "Nadus 

en^ephali,  ieu  ]iTt>li)lHjranriii  a il«ria«  ^naa  fanaiipbaffrii 

rvrvbclli  UntjuBin  rammiwurtt  in  purlc  iDfrriorc  coaDCCtit,  is 
liominc  major  «kl,  qu&ni  l»  limiit  ct  iii&minslibuf* 


I 


404    SLIPERADDKD  STHVCTrilE   ATTD   FrSCTlOiaS. 


descend  only  so  to  act  or  Wend;  for  no  other 
purpowj  is  apparent  fi-om  their  stnicture- 

To  illustrate  this,  I  may  observe  that  the  for- 
mntioii  of  a  mere  cuTninwsure  might  very  shortly 
have  been  ett'ecteil  by  a  croaaing  above,  and 
without  a  descent  to  surrountl  the  oblong  pro- 
cess; but  if.  on  the  contrary,  it  was  ncccawiary 
to  blend  fibres  dcftCL-nding  fruin  the  cerebel  wilU 
Romc  of  those  ascending  to  the  brtiiot  it  could  be 
done  only  in  this  way,  becauw  thi;  ont?  in  beliind 
and  tlic  other  before,  and,  not  to  interfere  with 
interna!  paru,  it  w?s  necessary  tlial  tlie  fonner 
should  pass  to  the  Intter  externally. 

EvcnsuppoNing  tlmt  thiiidL-fici-Jit  uffibresfrom 
the  ccrebtl  serves  other  purpose:;,  it  is  at  least 
evident  that  it  serves  this  one,  and  that  ho  con* 
spicuoudly,  that  no  other  is  apparent. 

The  effect  of  sticli  u  blending  of  cert'bollic 
with  cerebral  action,  mjf^t  obviously  be  a  modi- 
fication uf  the  latler,  f<tr  the  physical  junction  ii^ 
such,  that,  while  the  cerebel  could  be  influenced 
only  laterally,  through  an  appended  oflT^shoot, 
and  out  of  the  course  of  lis  general  action  from 
befoR*  backward,  the  brain,  thruugli  the  cum- 
parativcly  blender  pyramid,  which  swellstntotbe 
librcus  cone,  in  influenced  directly  in  all  the 
vast  radiation  of  its  asccadin{;  masses. 

A«  then,  ihecervhel  i»  the  organ  of  the  will, 
the  modification  which  etiRUcs  must  be,  in  a 
greaterorleasdegr^c,  tliesubjecUon  of  Jierception 
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and  it**  effects  to  the  will^llie  voluntary  dii^ec- 
tJOD  or  dctcrmiaatiofi  of  lucntnl  operations.  Cer- 
tainly, no  sooner  art?  circunistitncps  coni|iar«d, 
their  retationft  to  our  wanU*  rendcrccl  evident, 
and  cmotionH,  pleasurable  or  painful^  their 
result,  thaji  dctcrmiuation  respecting  tbem  must 
follow. 

If  the  cerebellie  or  voluntary  direction  or 
determination  of  cerebral  operation  bo  applied 
to  emotion,  it  must  conb-titulc  passion;  for  will, 
combined  witli  pleasurable  emotiont  must  be 
desire,  ^nd,  with  painful  emotion,  aversion. 

In  anirnaU  below  mammalia,  which  do  not 
po&fiess  this  orphan,  pafifiion  musrt  in  all  eases,  be 
a  direct  and  imreflected  act. 

Thus,  as  in  man,  ideas  are  the  reBults  of  com- 
bining, and  emotions  the  rc^ulta  of  comparing, 
and  pQ££iou»  the  rciiults  of  determining. 

On  the  Irausvcrjic  ring,  then,  which  descend- 
ingfrom  the  cerebel  or  organof  volition,  embraces 
all  the  bundles  of  nervous  fibres  nsccndLng  to 
ihe  bruin,  and  intcrlaec^  with  the  anterior  ones, 
depends  the  internal  application  of  thcwill.&iKl 
it  is  therefore  the  ori^n  of  voluntarily  determin- 
ing, and  of  producing  the  simple  possiotu  of 
desire  and  avvrftion. 

When  tbew  are  in  excels,  they  will  probably 
be  again  propagated  to  the  or^Hn  of  volition ; 
and  an  external  act  will  be  induced.  It  i«,  in* 
deed,  when  thus  powefful,  iu»tantaneou»ly  pro- 
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paiiatcd  to  the  ccrcbcl,  And  producing  evident 
locuiiiotian,  tbul  Uiey  coiiiii>oii]y  receive  tbe 
nnme  of  volition. 

Hence,  volition  mast  be  implieitly  dependent 
on  intellect,  atj  that  is  dependent  on  sensation.  ^ 
and  !t,  upon  exlenud  tin|ir^Asion,  ^^M 

From  this,  I  would  deduce  en  illustration  of  " 
the  nature  of  moral  necessity.  As  sctisation  is 
implicitly  dependent  on  external  objects,  per- 
ception on  the  combining  of  si*ii»atinnft,  eriMjtitMi 
on  ihc  eompfiring  of  perceptions,  passion  on  the 
internal  determining  of  the  will,  and  external 
volition  on  such  desire  or  aversion,— as  in  fact, 
these  differ  fioni  tnicli  other  ouly  in  n%  much  as 
the  continuance  or  termination  of  motion  differs 
from  its  commencement,  volition  or  will  is  evi* 
dently  the  termination  of  a  series  of  dependent 
motions — it  is  the  ollvpring  of  precctling  uiotion 
and  nothing  more— it  may  thiift  in  itself  l>c 
termed  necessary,  and  can  have  no  other  source 
of  existence. 

Hume  erred  in  asserting,  thut  necessity, 
understood  citlier  morally  or  physically,  must 
be  painful;  and  that  expression  has  probably 
obscured  the  question. 

The  unnoticed  ditiereuce  between  external 
and  mental  neces^ty,  is  that  the  former  is  inde- 
pendent of  mindp  and  may  cither  accord  or  din- 
cord  with  the  will,  nhile  the  latter  i»  the  crea- 
ture of  mind,  and,  as  the  etTects  of  the  same 


C&U9C  caiuiot  disagree— OS'  the  results  of  the 
Kaiiio  motion  cannot  be  i>p|io«<d  to  eacli  oilier, 
necessity  and  will  must  tlicrcfore  ulways  accord 
and  acconipaiiy  each  other. 

This  ooatcs^t^  thcrctorc,  has  been  undecided, 
merely  becaui^e  it  bas  not  been  obM;rvt:d.  tlial 
tlicy  arc  botli  mere  concomitant  ond  itiseparable 
functions  of  the  mental  orfjaos  of  ihe  human 
body,  and  it  »hows  ii»  that  moral  philosophers 
ought  to  be  anatomists  and  physiologists. — They 
must  first  know  the  structure  oi  an  actinia  body, 
before  they  can  know  its  aetious,  or  reason 
respecting  tbcm. 

Will  and  mental  necesj^ity,  instead  of  bcinfj  at 
vanancc,  are  perfectly  accordant — the  one  can- 
not j»nbstst  without  tlie  ottier. 

Fibrils  seem  even  to  arise  in  the  substance  of 
the  cerebellic  ring  and  to  join  tho  cerebral 
peduncle, — Thus,  cridenlly,  the  cerebcl  sends 
its  influence  upward  to  redact  upon  remoter  parts 
of  the  brain;  autl  it  is  doubtless  by  such  means, 
that  memory  ami  assoeiation  are  subjected  to 
the  inBuence  of  the  will,  and  that  the  former 
becomcH  recollection  or  conception,  and  the 
latter  imagination. 
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SECTION  V\h 
or  coku:jou»ku»- 


]ii  fislics  generally,  and  iii  birdti  always,  ihe 
uumbcr  of  ventricles  is  sis;  four  cDrrcsponding 
to  Uiose  of  luaD,  and  one  iu  each  t^uperior  tu- 
bcrcte, 

Serrc^,  however,  considers  tbe  lateral  voa- 
triclcs  properly  so  called  as  nbacnt  in  all  but 
man  aud  nmuimalia,  in  wbum  tbi>  tubercles  are 
eolid,  while  they  are  the  reverse  la  tbe  three 
inferior  classes. 

In  mammifcrons  animals,  we  find  both  the 
anterior  and  desceiidiug  bonis;  and  the  fonner 
are  coatinuous  in  the  carnivora,  rodcntia,  ni- 
minaiitia,   and  sollpeda,  as  in  the  ftetus,  with  ^j 
the  enlar^nicnts  of  tbe  olfactory  ncn-cs,  some*  ^H 
limes  termed  inamniillary  enimetice^ 

A»  to  the  proportional  magnitude  of  the  part* 
of  theiie  veutritles  in  timmmalia,  the  Wenzcls 
make  the  interesting  observation  that  tlicir  su- 
perior part  appears  to  have  nearly  the  same 
propt>rtion  to  tbe  magnitude  of  the  whole  brain 
H}«  in  man;  but  that  tbe  extent  of  ibe  descend* 
ingor  inferior  horns  far  exeeeds,  if  we  compare 
tbeir  ratio  to  the  magnilutic  of  the  whole  brain, 
with  tbe  proportion  between  the  same  parts  in 
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man.*  This  i»  another  conHrmation  of  the  ob- 
servation I  made  as  lo  the  vital  and  inferior  piir- 
poftcs  lo  which  the  greater  bccd.  &c.  were  more 
or  Ies*»  »ul)M>rvietit. 

With  the  want  of  the  posterior  lobe  in  maitt- 
malia,  the  |>05terior  prolongaticu  of  lUe  lateral 
ventricles  15  wanling.t 

Tiedeiimrm  observen  thai  ilie  radiation  of  llie 
fibres  of  the  peduncles  in  front,  laterally,  and 
btrbind,  their  dirix^tion  from  without  inward, 
and  the  course  which  they  pursue  afterward 
from  above  downward^  to  form  the  superior 
commifisuro  as  also  the  greater  bend,  explain 
tlie  manner  in  whieb  Ihe  Irtterul  veiitrietes  arc 
formed. 

Reil  had  previously  .«aid,  that  the  ventricles 
result  from  the  horizontal  apposition  of  the  su- 
perior coDiin insure  to  the  tuctrndiiig  aiid  diverg- 
ing peduncles;  Uiat  properly  there  h  but  ono 

*  Superior  corum  putt  tA  ma^raitudjncrn  loiiui  cerebri 
fcrt  MniJcm  hnlK.'r<f  proporiionctn  vid^^lur,  qunm  superior 
lAtMiftUam  Tcninculonjm  por*  in  hominc  did  ma^iluiJinvm 
totiua  cerebri  <rjuftcl«m  b&l^el;  m^,  .^anbitua  cornuum  de- 
icondCTitmni,icQ  infcrionim ratiODtni ad macDituduurni  totini 
cerebri,  t\  cum  pro|mrtlon«  coniuum  d«4ccrid«ntiuin  iit  U^ 
MratibuA  vftRtrculii  hominU  nd  inagnitkidi»«m  totiuft  cerebri 
ojiudcra  compnremiift,  fong«  itiper^ii.— iJf  P#nWi»n  $fru«' 

t  Cbmu  poftvriiH  in  timib  ci  pliocU  brfviuimiim  «i  w\x 
conMpiciiunic«t:  inc«^ru  mammUtlitiH  pUnt?  rl««id<-nitLir.^^« 
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exleiiKtve  cavity,  which  surruuiid:«  llie  |H>st<;rii>r 
striated  bodies,  extcndiog  (as  the  third  ven- 
tricle) below  tli«tii  to  the  infiiiuUlmlnm,  :ind 
through  the  passage  from  the  third  to  the  fourth 
V£aiLri*?le;  atid  that  this  is  not  every  where 
enclosed  l>y  ccrcbml  stirfuccs,  but  is  open  below 
Ihe  lyre,  or  jwisierior  part  of  tTie  superior  cimb- 
mifiHure,  aDd  at  the  lower  aperture  of  the  fourth 
v^utriele:  hirI  lit;  deM;nbed  iAho  the  epithelium 
10  a  leathery  substance,  partly  membranous, 
partly  consisting;  of  nervous  matter,  which  In- 
vcAtA  such  ^hite  6urfaces  of  the  brain,  as  want 
other  coverings. 

The  third  ventricle^  as  well  as  that  of  the  thin 
partition,  is  larger  in  man  even  than  in  ajiei^,  atid 
much  more  so  than  in  other  mammalia.* 

The  fourtli  ventricle  exists  alwiys  in  fishes, 
reptiles,  birds  and  mammiferous  animals;  is 
continunus  with  the  third;  and  in  finh^r^  com- 
municates with  tho  canal  of  the  oblor^  process, 
and  can  In  them  be  considered  only  as  a  dila- 
tation of  it. 

The  fourth  ventricle  U  al^o  proijortionally 
larger  in  mammalia  than  in  mao.t     In  mam- 

*  VtnUtcLilua  uniuH  ct  illc  fc|)ti  lucitJi  inLoAims  nJaii 
a<l  sia^mtLKlincra  cerebri  muKimi  cibacrvODtur,  ilj  iVDinctilt 
lo  siBiiii  minotcs.  lnt[W  rc1ji|ui»  nt«nifnJi1lbuft  psrvj  ci  >«Jde 

t  Vcntricvtus  quftrtiu  xju  riioinb(n4aJi«  in  eimib  et  ibum*' 
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malia,  moreover,  it  i&  larger  than  the  third  ven- 
tricle: ID  man,  it  h  Ic&s.* 

Now,  in  observing  the  internal  Mirfaces  of 
the  lateral  ventricles,  it  will  appear  that  they 
are  nearly  all  composed  of  the:  white,  fibronst 
substance  of  the  bmin^  and  that  they  owe  this 
chit^fly  to  iht  concenlration  ot"  fibres  from  all 
pirt>«  of  the  hemispheres  toward  the  superior 
commissure. 

Afi  ifie  cenlralixatiou  of  these  wa«  necessary 
1o  combining  perception  in  forming  ideas,  their 
previous  expansion  in  appropriate  cavities  was 
easily  permitted ;  and,  when  we  observe  the 
various  and  remote  source*  from  wliich  they 
arrive,  and  the  long  course  during  whjcli  many 
of  them  are  exposed,  the  fact  appears  sufficiently 
striking  to  cause  reflexion. 

Not  only  do  wc  sec  these  fibres  forming  the 
roof  of  the  superior  part  of  the  latcriil  veDtricle, 
but  we  find  them  coming  numerously  from  be- 
fore  and  consequently  thickening  the  anterior 
part  of  the  commissure  where  they  cross.  More 
remarkahly  still  do  we  see  them  ascendmg  aa 
the  greater  bend,  its  addiiament,&c.  (for  indeed 
the  inferior  portion  of  the  lateral  ventricle  ^eenia 

maljbiu  relMUA  ad  fnagtiinirlfneirt  c^n-bH  multo  major  nt, 
^«ane  vantricuin  homJnii. —  Tifd^mattn — FtaMftp.  54. 

*  In  Dnunfndibiu  ncm|]F  itianifuto  multo  mnjar  (]qojio 
venirlriilo,  in  liominn  coatra  minor  ttx. — Wmiti^^Dt  Ptni- 
iiori  Struciimt  CtreLri,  p.  197. 
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cbiefly,  and  the  posterior  horn  entirely,  to  servo 
tlic  purpose  of  giving  cxpanMoB  to  their  white 
lining  or  lapetiim  generally  p^KsiDg  to  the  gr«at 
commissures^  and  consequently  thickening  cor- 
respondingly the  posterior  part  of  the  cominis- 
fiarc.  As  already  said,  the  direction  of  the 
cerebral  fibres  being  toward,  and  not  from,  the 
commissure,  as  Ticflcmann's  observations  prorc, 
renders  it  probable  thiit  the  greater  l>end,  Sic, 
arc  no  other  Uian  fibres  from  all  the  inferior  and 
pOHturior  convolutions  uM^cnding  to  the  commis- 
sure, and  the  thickening  of  tta  pOEiterior  part. 
^ere  they  are  collected,  confirms  this. 

It  indeed  appears  that  each  of  the  great  parts 
of  the  brain  lias  its  rcprescntiitive  in  lln;  ventri* 
cleti.  The  whole  of  the  ascending  and  descend- 
ing masses  ha\'e  tlieint,  as  we  have  seen,  in  tbe 
expansions  parsing  from  tlicra  to  the  great  com- 
missure. The  commisj^nrc  it»elf,  to  a  grrut  ex- 
tent, constitutes  the  walls  of  the  ventricles. 
The  convotutionft  and  intereonvolutional  butidles 
have  their  rcprcscatntivcs  in  some  portion  of  the 
greater  bt-nds,  as  thi;  WcEizels  have  ehown.* 


I 


*  TIjc  dvtailB  or  ilic  WcdmIb  oa  tHi«  iubjea  ate  M  iatcr- 
rstin^  tint  I  cite  tlicm  in  ft  note. 

Itc  ACciiriiiiJd  invfistipibi  Bidpjirci,  p^rlrm  BUpetficid  C6- 
rebn.  «ii<  nnum  §:ifroRiinad  buin  L^crcbnciquidct&mfermi 
parioti  dctccod^nti*  comu  peqwnclicul artier  oppoiilum  In 
CATum  iitiui  cornu^  «tvo  inin»«uin  continnnri,  id^oquc  dv 
Qiteriofi  aTqu«  inkriori  |>trtc  intcricrcm  ac  tupcnortn  veniw 
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The  arch  is  ne-arly  throughout  exposed  in  ihe 
vcntriclefi.  'iiw%  all  (he  great  cerebral  organft 
nmy  be  said  to  be  exposed  id  these  cavities. 

ioilcctii  l^jttuioT  igitur  parivfl  cerebri,  gyrut  ^uimLitutiiB 
fttqucex  cincrcn  porlbnc  con#Tnii»,  bflcclitar;  dum  tiiiUru 
■nflecCitur,  ad  cxtcnoren;  rjuA  Tackm  Kubtili»  ndrnmluiu  tc- 
ouri,  mcdMllari*  Inmma,  illiui  dccunum  coTuiiaEiii,  adcli- 

tiZXVt* 

Jado  pottf^unin  tula  aupcrfidci  cerebri  contknnatio^  fliro 
gjnii  iilc  ia  dc^cndcntt*  coniu  cuvutn  pcrveuttr  ibiquo  nd- 
ftir^Tt,  stAlim  inUriiifi  ilicU  comu  intognniontcm,  vidtflicBt 
doicripCd  luponui  albcL  meduUHni  Juuina  iupcrticm  iltius 
gjri  •«  applicaii»,  onm  rabducit  aiqu«  cotniuiur. 

Hot  iffitur  modo  ini^i|>r4.-n>i  ^jrtit  ^vtrrm*  cic  alba,  tum 
tvto  «x  cin<'r«4i  d»  (ri?fvbri  i[iipj>r(1fi^  pfOveiii«n1«,  vt  i]«nJc)U9 
fnnuDi  41  mcidnlUri  pnritrr  extrmvc^x  hdv«ii1eni<*  portions 
ooiwtai, 

Dum  fir^o  trai  istnc,  proiimct  aibi  adjaceiite«,  ac  intlme 
inter  m  codocxac  lamiuae  qiiivtuoi  cJrcitor,  aut  quinqur  K- 
ueaimm  itiJAlm  ull^riua  coulliiunut^r  eti]u«  adsui^utii,  ciiude 
auUm  LDUonum  inHccluntur,  corpus  illud  cniuciturr  L|U(jd 
LippDcampu*  odpflUtur  At  pAulopost  lajninarum  Utarurn 
inBcctioncni,  ilLnruni  cxtcrlot  tn  hijipoi.-Ati;pj  HiabrUm  tmn- 
■it;  media  ct  cincrca  finitur.  poatJiuAm  paulo  an^ortior 
fadi  c»t ;  Itrlin  |>OTro  siiguttiitimiiqtic  &)c<iutJaria  Imoini 
poxitcr  duiait. 

Ib  uAivenum  igitnr  tros  uta«  lAmitiao  in  vua  dccunu 
TOinuutm  btcniu  3  refcrunt,  cujus  cxt^^hor  et  tiifvrior  curra- 
tum  ba«t  ileu:QDd«ntU  cormi  cxplctur,  cujm  aupenori  ftntcm 
ac  )<iteni>fi  flciiUTan  cpncialis  tlLa,  quani  Bupm  jam  conunc- 
moraTiniut,  iubrotaadu  cincrcao  tub^taaliao  pcrrtioiiwcritur, 
««inqiio  apbe  cvplM, 

Hlppccftnipu*  ^r^,  iruaifatu  »ihll  albd  «Cj  vjw  ««ii- 
tiauAtio  lupvrfiGic!!  ccri^bri  \aito  flcxn,  uvc  m  nnAm  Ifttsraliuia 
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This  expansinn,  tlieii,  of  wliiie  ami  filiruus 
matter  from  cverj"  i>art  of  the  braiii'-this  bring- 
ing nfall  of  ihem  to  form  the  sides  of  a  cavity, 
is  one  of  the  mont  rcmarkaijle  circumstances  in 
the  organ. 

To  appreciate  the  capabilities  wbich  must 
re^uh  from  this,  it  i»  necessary  to  obi^erve,  that 
the  difference  between  the  condition  of  fibres  col- 
lected in  a  commissure  and  tbose  expanded  on 
the  sides  of  cavitic:^,  is  evidently  tbia,  that  the 
former  »rc  fixed  uiid  c;jLnnot  be  HepurHted,  while 
the  latter  may  either  be  in  cautact  or  sepfiratccl 
byaninlerp<j*eclvapourorliquid. — And  such  pre- 


vcptriculoruin  |>ftrl(;m :  aitc  liippocampvv  nil  «ti  niu  uniut 
Hf'yTOTum  ill  !iup«tl]cju  ccrcbrt  i^itorvm  in  intoniift  ccrebn^  tea 
in  qiiamiinin  latoraltum  vcntHculorum  ptrtcm  proti>iigoti<». 

Cuni  vtro  iila  ifyri,  icu  «up('(lici«i  C4r«bri  prdloDgsilitt  ntm 
Ttidt^xX  UK^UR  %t\  extfrioreni  (tuppr^cioni ;  tod  in  dt<c«od(mttt 
liiUT&lii  Tontriculi  carnti  goiaiiir,  did  po1«it,  «iipeifiei«<ii 
cerebri,  ih'«gyrcd  rn  siipeHIci^  cerchrt  wtoi  tc  latenlitKW 
vtfntriculifl  vel  tcttDinnri,  vVl  inoip<T<f. 

After  ncime^  ftpecuhtion  ak  Td  h  ftuppoeed  reUliOD  of  ibl* 
Bruotiifr  in  thp  nprvps,  they  ailcl  t 

lu  Pi  mtiuUiincji  inlifriortt  in  cerebro  pruduclae  hippo- 
ontnpa  tamqiiaiti  iriiiio  ^rorucn  VI  >u|jerficivi  crivhri  imtn*-- 
dltiti:  coinniuriicari*  ncque  m\c  nd  oma»  rc:lii|LitM  i^rc-bri 
gyrcKt  lotAinijiie  crrcbri  Hipcrficicoi  defer Ji  pauant  mc 
prapiL^^L 

Quaettiuiieni  i:ri;o.  qiiain  laepe  t^»i  nobi«inoviaiUl*«t<]Bfto 
fora  clinro  aliis  oborU  jam  Tucrit,  ubiciun  ridelicci  ^rorwa 
cerebri  initiam  aui  fiin*  ail,  liftc  ralio&c  rolutani  r»AC  crcdi* 
ai\M%- — Lib.cit.p.  140. 
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cisely  U  the  case  witli  thU  admirable  expan»iou. 
Its  functions  arc  the  rc^^iilt  of  this  variability. 

Let  us  first  consider  the  state  of  contact  of 
these  parts  in  the  ventricles,  which  appears  to 
be  their  ordinary  stale. 

We  «ee  here  an  elaborate  expau^on  of  the 
most  highly  organized  cerebral  substance  Irom 
every  quarter  ;  and  il  appears  evident,  from  such 
dclicuto  apposition  of  ilic^e  various  purt?:,  and 
the  pecuhar  relations  which  are  thus  established 
between  them,  that  no  particle  in  any  one  can 
be  deranged  without  attecting  all  the  rest,  and 
Lhut  every  sepamlc  action  must  thus  be  im- 
pressed upon  the  whole. 

Indeed,  under  less  favourable  circumstaneeSr 
all  the  actions  which  take  place  in  the  system 
must  be  more  or  less  cognizable  to  it,  and  the 
actioDA  of  other  systems  can  be  cognizable  only 
by  mean«  of  it.  But  in  this  particular  cas.e,  the 
fneaus  arc  so  accurately  adapted  to  the  end  of 
mutual  co^izance.  that  it  is  obviously  from  this 
beautiful  armugcment  that  consciousucAs  nriaes. 

Consciousness  is  in  truth  nothing  more  than 
the  cognizance  v^hich  thus  the  common  wn^to- 
rium  hasof  its  own  opciatEons.  It  differs  from 
•cnsalioQ  in  thi:^,  that  that  function  refers  to  cx- 
tcnaal  acts;  this,  to  internal.  It  is  a  mere  new 
name  for  seusationp  when  applied  to  internal, 
instead  of  external  operations. 

As  our  knowledge  of  all  that  ia  vritboul  as* 
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* 
re8ts  on  ki:\s  TtHceTtti'tneti  Uy  Aensation,  i^o  oar 

knowledge  of  the  mind  reau  on  facts  for  which 

we  have  the  evidence  of  consciousness. 

Sensation  without  consciuusncsfi  is  exempli- 
HhI  ill  the  viul  sysleni :  there  is  no  need  of  a 
new  word  for  it>  Properly  speaking,  sensation 
never  is  acconi|)anied  by  consciouancas:  it  » 
perception  which  is. 

From  consciousness  and  memory,  as  observ'ed 
by  Stewart,  we  acquire  the  notion,  and  are  ioi- 
pressed  with  a  conviction^  of  our  own  personal 
identity.  We  cannot  properly  be  said  to  be 
conscious  of  our  own  existence ;  our  knowledge 
of  this  fact  beini;  necessarily  posterior,  in  the 
order  of  time,  to  the  consciousness  of  tho«c  sen- 
sations by  which  it  is  suggested^  The  belief 
with  which  il  18  attended  has  been  considered  as 
the  most  inesistible  of  any> 

The  doublcnc&s  of  the  or^n^  and  the  unity 
of  the  functions  are  perhaps  chiefly  reconciled 
by  the  superior  commij^ure.  Sec,  forming  the 
sides  of  this  organ  of  consciousness. 

sEcmoN  v»i. 

amrcTune  asd  rt'scriosis  or  -mz  <:fitii&AL  otAitat*    tx 

llCl.t'n{>Tl  TO  THE  V&IVTlllGLlJi  —  THE  OROAlT   OP   UtCr. 

We  have  next  to  consider  the  state  of  separa- 
*  Tliese  cannoi  prop«ily  be  lermeit  tiiperacldetl  ptita,  b«i 
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lion  of  the  sides  of  the  ventricles^  which  would 
obviously  caiuie  the  abHcncc  of  the  function  dc- 
pendiog  on  their  apposilioD — that  is,  the  alisence 
of  consciousness. 

The  or£^Qs  on  which  the  exi&tcQce  and  dura- 
tion of  this  state  depend,  Appear  to  me  to  be  the 
pituitary  gland  and  the  pineal  gland* 

The  most  whimsical  conjectures  have  been 
formed  as  to  the  uses  of  these  ^diefi,aud  espe- 
cially a^  to  the  pineal  gland-  As  it  is  rendered 
oonepicuous  by  being  nearly  detached  from  sur- 
rounding parts,  its  importance  has  been  even 
ex;i>;f^-mtud  ;  «o  that  it  wa«  reckoned  by  Oea 
Cartes  the  scat  of  tlic  soul  I  And  as  the  gritty 
matter  in  it  became  proportionally  interesting, 
an  otficc  DO  less  odd  was  found  for  it  by  an  old 
anatomist.  He  had  obserired  this  matter  more 
frequently  in  the  brains  of  Frenchmen  than  of 
Dut<:hmeti;  and  as  he  was  perfectly  u^va^t;  of 
the  levity  and  unstcadincsa  of  the  former,  he 
conjectured  that  the  little  stones  in  this  little 
organ  of  tlic  soul  were  intended  by  Providence 
to  balance  and  s(e;tdy  Ihein.  The  hypcjthesJs, 
1  believe,  was  thought  a  very  rational  one,  till 
M>]ne  other  person  observed,  tl»at  unfortunately 
for  the  French,  this  arrangement  of  Providence 
had  no4  answi^rud  the  purpose  I 

On  contemplating  the  relations  of  these  bo- 
dies, with  a  view  to  discover  their  functions,  I 
could  not  help  being  struck  with  various  cir- 
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cumstaoccs  respecting  ihem,  which  d«  uot  ap- 
pear to  have  been  brought  togL-lbcr  before, — 
their  being  buth  i^imilarly  detached  iu  a  great 
mcoftiire  from  the  brain, — the  situation  of  odc  of 
Ihein  at  one  extremity  of  the  middle  ventricle, 
and  of  the  other  nt  its  opposite  extremity, — one 
being  atL'icheiJ  to  the  great  arteneSj  and  the 
other  to  the  great  veins  of  the  head, — the  struc- 
ture of  boih  resemblii]g  that  of  glandular  parts^ 
—one  being  fixed  to  the  beginning*,  and  the 
utber  to  the  «?nd»  o(  the  optic  truck»t, — one  en* 
creasing,  and  the  other  deercasing  with  age, — 
one  cronnccted  entirely  with  the  vital,  aiid  the 
oilier  with  the  jnvoluntury  syf*tcm, — one  being 
phiceil  almost  out  o(  \\w  brain,  ujid  the  other  in 
its  very  centre. 

Such  is  precisely  the  general  view  of  the  re- 
lations of  any  organ  which  I  would  recommend 
to  xht*  [ihihiKophiciil  studt-nl  cI.h  the  f»ct*baf<i:t, 
not  yet  of  any  conclusion,  even  of  a  hypothe- 
tical nature,  but  of  a  comparison  witli  whatever 
wo  may  know  of  function  cUcwhcre  under  simi- 
lar circumstance,^,  in  order  tu  Inice  out  a  niurc 
perfect  analogy  between  the  structure  and  func- 
tions of  [particular  parts,  and  ulliinntcly  to  ob- 
tain, not  from  fancy,  but  from  ail  wecou  at  rirsc 
discover  of  fact  and  funchon,  a  rational  hyjio- 
thesis,  which  further  knowledge  may,  or  may 
not,  convert  into  a  theory  ur  true  doclrinc> 

Let  us,  then,  consider  each  of  Lhcw;  ctrctuu- 
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8taDoe&  in  detail  as  to  each  of  these  orcans,  and 
^i'st  as  to  the  pituitary  gland — because  it  is  it 
which  is  ftrfii  oUervcd  both  in  the  claitsee  of 
animals  and  in  the  fo^htA. 

Afi  to  position  and  deuchineni  from  the  brain, 
I  may  restate,  that  immediately  behind  the 
commisgure  of  the  optic  neires  is  the  grey  tu- 
bercle which  extendi  backward  to  nnd  in  some 
measure  envelopes  the  piriform  eminences,  forms 
part  of  the  floor  of  the  third  ventricle,  and  con- 
tains in  its  centre  a  small  portion  of  whit^  sub- 
Stance;  and  that  from  the  middle  of  this  tubercle, 
defends  ublii|ue1y  forward  the  siletLder  ethnical 
prolongation,  of  reddish  colour,  called  the  pitui- 
l;iry  stem  whieh  passes  under  the  commissure, 
and  terminates  in  the  pituitary  gland,  lodged  in 
a  remarkable  cavity  of  the  sphenoid  bone. 

The  pituitarygtand.thuadct&cbcd,  is  rounded 
and  ImnsvcrsL-ly  t-ltjugiited  ;  convrx  l>efore» 
notched  behind,  nnd  of  the  form  of  a  kidney ; 
of  greyish  colour;  and  is  fturrouitded  by  the 
outer  membrane,  except  at  its  upper  part,  on 
which  the  middle  membrane  is  ex|mn(.led. 

Vfc  arc  thus  entitled  to  conclude  that  ttic 
function  of  tins  luKly  is  as  much  detached  fivm 
the  cerebral  functions,  as  \xb  substance  ia  from 
the  bruin  itJ^etf— that,  instead  uf  l>vinj;  intiiiisic 
and  eseentialj  it  is  extrinsic  and  acce»-Hary. 

As  to  the  relation  of  the  pituitary  gland  to  tlio 
wutricles,  it  '^  placed  below  the  anterior  part 
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ortJie  middle  or  third  of  these  cavities;  and  tlie 
fm-i  ^Meii  by  Tiedemann  that,  in  the  f<etti*%,  the 
third  rentricle  paftseft  down,  like  a  funnel,  idio 
it  (indcm  jtich  die  dritte  Uohlc  als  Tnchtcr  iu 
ibn  hinabsenkt).  pUccs  this  relationship  id  a 
most  conspicuous  point  of  vievr. 

We  are  thus  entitled  further  to  conclude,  ibat 
whatever  that  function  is,  it  relates  chiefly  to 
the  venlriclest;  ajid  as  the  peculiarity  of  the 
ventricles,  M^ith  whicfi  alone  3uch  bodies  are 
connected,  is  that  they  are  cavities,  sometimes 
filled  with  vapour  or  liquid,  and  sometimes 
empty,  ii  is  nut  uiireasoiialJe  to  suppoiie  that 
this  body  has  some  connexion  witli  that  variable 
state  of  the  cavities  lo  which  it  is  appended. 

Of  the  relation  of  this  gland  to  the  arteries, 
the  Wenzels  have  observetl  that  its  situation  is 
on  all  sides  strongly  protected  against  e%'cry 
!<Iiock  ur  disturbance  . . .  that  it  is  between  the 
carotid  arteries,  which  form  even  by  its  sides 
their  tiends,  in  which,  as  in  all  similar  parts 
formed  by  vcssclst  the  impulse  of  the  blood  is 
eKpfL'ifilly  vt-.hemeiit ;  uud  the«;e  are  su  perfectly 
in  coutact  with,  and  so  powerfully  act  upon  it, 
that,  by  their  piessure,  they  render  its  lateral 
surfaces  quite  flat,  or  sometimes  even  pro- 
duce ill  each  a  depression;  while  tliey  aro 
always  alternately  contracted  and  extended  in 
pulsation,  and  send  ve&sf;ls  to  the  gland  iUelf.* 
*  Flnnum,  contn  (jticmvit  »(iccu»»4jnt,  Aut  duaodoim 
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Ami  this  extraordinary  relationship  to  arte- 
rics,  we  might  still  rtirther  coitcliide  that  thh 
body,  for  which  its  gcticral  aspect  has  procured 
Uie  name  of  glund,  is  really  of  a  g^laQtlutar 
nature. 

As  to  structure,  the  pitiiiUiry  gland  \»  evi- 
dently composed  of  two  distinct  yet  connected 
portions.  The  first  «f  tliest^  {Kirtinns,  which  m 
the  largest*  is  imterior.  This  confiists  of  two 
siibHtances,  a  red  external,  ;iiid  a  while  iiitenia] 
one^  which  in  the  natural  sound  state  are  always 
evident.  The  posterior  portion  which  is  smaller, 
U  soft,  pulpyi  and  impregnated  with  a  whitish 
Tiffcid  liquid. 

It  is  also  traversed  by  vessels,  and  possessed 
of  a  iiccrcling  apparatus^  consisting  of  fussulic 
and  canals.* 

i|ufl«cu&qklQ  ui  omni  pSirttt  tam  Tftlido  muAituin  hypof^hvtcoi 
iiniin, .  .Situm  tptiui  inter  ccrcbmleA  curvii(l««,  qiiue  nd  tpa 
bjpophfWo«  Inlf^ra  nrctim  formnnl,  ifi<^uonp([DC,  ar  in  (|uo- 
fii  fllio,  quein  vHia  &u1uiUr  arcu,  imjmhu*  lun^fob  pr&c* 
ftrtktn  vthtmrnn  Ptt ;  i|Uar!  h^  pophyiin  tam  cinctr  i^ODtia- 
^n1  ct  ittm  vjiEidc  in  ipiam  aguat,  ui  laicruJu  <tji|!i  faciei 
pruinctido  uiuiiiuu  plauab  rt^ddaut,  quiti  itdcf  quaudiHiuc 
Concwun  in  ipu»  farcani  pfoducant,  ct  quu  puliu  per  vice* 
Kiupcf  coulrUiuiiiui  et  <;}Lteiiduuiut.  «t  ijuitc  ftd  hypupbriui 
VUA  ccoiltunl*— iJc  /'rn^^wri  Siruciura  Ctr<lrtt  p-  S3S, 

*  Ad  portioaum  bUrum  Itmunoa,  l<rco«  quo  ambac  m  con- 
tnkgiiat,«trcquo  rubra dctincDtc,  alba  iDcipit, .  .  .in  tiU^uc 
Uloet .  ••|>*JTa  qujdcm,  alUmcn  priinojam  obtulu  cUre 
«>napicua«    rabra,    quodamrmxlQ    trian^U,    aliquastum 
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There  appear,  moreover,  lo  be  cominiinkra* 
tjons  from  the  collulur  structure  of  the  glfuid 
inid  e:«[>eciully  from  it>e  poaterior  lobe  to  (he 
third  rcntriclc*  as  the  Wcnzcis  tiave  ahowD,  la 
the  passage  quoted  below.* 

obJiqiic  Hita  rcpcrJtur  fouyulu,  cujus  aiitcriorcm  iti  OMrKincfli, 
ut  n«pia>  miuiircstte  a  nobin  ob»crraium  esl,  pluri*  quafti  in 
fajaciculum  cotJoclOi  aubiiliMimft,  r<i««LiIam  v<tiv>  iamorun 
rodiorum  G«n<^arrcntiat  in  mbra  «ub«t&ati[i  >iU  va^cula,  tuc 
can&liotilj  inf«runluridooujutpoaUrioremarginec«n»1ictilftt 
abit,  t&i  mct^ufl,  [>tui  ininuKvc  mbctit  ct  li  diM^ctio  kypo* 
pliyHvot  qii^ni  optimu  Bucot-af^rit,  hamper  cMi»p«cttm, 
<|iii  da  fowiln  ob1i(]ii«  ad  ccntruin  poilcriom  otargi&ii 
hnUirforliK  lahi,  tire  nd  ct^ntrum  *inu«  in  potilervore 
innr^^jfkp  Anf-rioriK  lobi,  t-ne,  nd  Inciim  inicrlinniii  infimdibiili 
m!tiipi;rprai:umi,  ibMnn^jurUrmitiAri  vkletur.— /£ic/.p.2l3. 

Quod  intciior  Mnirtura  inrundtbuU  rtllaloaa  At ; 

Qi\od  ditectiociflluUMim  de  bypophpi  ad  ccrebnun.  oon 
dc  ccrebiu  nd  liy|>fji>h>*iii  ^jvoccdat ; 

Quod  inji^clioacs  per  poitciii^rom  lobum  modicuDtentttoi, 
pcf  infondibuhiin  atilon  mnirnam  vim  Kc^iitrMil ; 

Quod  ctiam  cxbalfttum  uliquod  fluidum  *i  vohliliUtia 
*UEio  do  Lypopbysi  por  mfundibuli  colJula.!  m  cerebrum 
OKcndcfc  poaiii)  fdquo  multo  rnctliuflt  ()<iQm  licjuor  guttAci«n 
Hudna  gravitai*  ftua  de  <3er8bro  p«r  infandJbub  ooHuUb  ta 
hypQpbyim ; 

Ijuod  initium  infimdibuli  prop«  hypoplivMOr  ^ou  ipsraa 
pK^pf  c«r«bn]tn  »t,  iln?,  qiiwl  inrundibiilum  ex  lijpoplbTu 
oriacur  CI  in  i:tn?bro  dciinut ; 

Quod  iTifuni.1i  bill  urn  cum  titroque  hypophyt^oft  lobo  cohM- 
ttntl  ftiihtitioribui  vint'Dlii  rum  tnirriorp,  mip*  analogs 
mion«  mbtUnliA*  fl»ae  cum  posleriOTt  lobo-  —  fhid^  f. 
i3^. 
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These  circumatnDCGA  corroborate  the  previous 
conjecture  thai  i\\^^  (jtUiitiiry  \s  a  secreting  gland, 
and  when  added  to  the  prccediDg;  vicws^  tliey 
reader  it  diHiculL  to  £ivoid  concluding  with  tlie 
WcDzcIs,  that  from  the  blood  circulating  m  the  red 
purtioii  oflhc  HQteiiorluW,  by  aidoflhespccial 
cantils  itiscrtctl  in  each  of  its  tossulor,  a  peculiar 
liquid  is  secreted  in  these  fossnla?,  which,  carried 
to  the  infundibulum  by  the  peculiar  and  more 
rvniarkablc  c-uimls  pussiujj  fruui  tlie  fusKul^^  is 
then  by  the  cells  of  the  inrutidibulum  conveyed 
and  diHlribiiled  to  the  third  ventricle,  and  thence 
to  all  the  ventricles  of  tho  brain ;  that  the  struc- 
ture ofilie  pituitary  ^daiid,  »o  perfectly  analogous 
to  that  of  secreting  organs,  leads  us  to  the  rea- 
sonable conjecture  that  it  belongs  to  the  same 
class,  and  that  it  miiAt  therefore  have  great  in- 
fluence over  the  brain,  &c- ;  that,  m  the  singular 
imptiTtnncc  of  this  function  of  the  gland,  unin- 
terrupted throughout  the  whole  course  of  life,  i« 
already  evident  from  its  uituation  between  two 
such  retiiurkuhlL*  arlerieiSr  m)  there  is  no  doubt 
that,  by  their  continual  pulsation,  its  functionA 
are  preserved,  promoted,  and  according  to  cir» 
cumstanccs,  cncrcosed  or  diminished.* 

*  Qyo4  CI  icinj:uinc  in  rubra  portionc  antmoriA  bbi  cir* 
cnJanU,  opo  iptciaLutn  in  ulnmqit«  fouutam  tc  inscr^ntium 
cftn^iculorum,  proprius  ijuid&m  IJqtior  iti  fouutAia  toccrnalnr, 
qai, ,  »peT  p«vulisir««  ia«)^ior««<iii«  de  fo«auhi  abeuni«4 
oiMliculo*  ad  infundibulum  ddaiK. .  .d«ni<|ae  per  infundi- 
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KroDi  all  that  precedes,  then,  1  eccm  vrar- 
ranted  in  die  liual  conclutiioii,  tliat  that  whicb 
ifi  secreted  by  1bi?i  gland  is  the  vapour  or  liquid 
of  the  ventricleft. 

Its  relation  to  the  beginning  of  the  optic 
tmcVit  is  really  curioue.  The  iiifundihulum  is 
placed  wiUiin,  and  the  gland  immediately  bcIo\r, 
their  bifiiroation.  That  one  of  those  paru  ia- 
flucncea  the  other,  cannot  be  doubted. 

If,  ilien,  the  expansion  of  the  middle  ventri- 
cle caused  by  thi»  fiecrctton  be  a  condition  of 
sleep,  as  I  shall  endeavour  to  show,  ii  will  well 
account  for  the  pressure  or  weight  which  is  al- 
ways felt  on  the  eyes  at  the  approach  of  that 
atatc-  It  deserves  to  be  noticed  thai,  in  an  in- 
fant, the  mere  shutting  of  the  eyes  at  lU 
mother's  bidding,  shall  immediately  bring  sleep. 

As  to  its  first  magnitude  and  subsequent  de- 

buli  cdlulu  in  cjunituiu  vcntrictilum,  aCque  indc  boaaaei 
cerebri  venule uttJB  dcfcnitur  arque  distribuBiur: 

Quod  ek,  »eGi«tonift  oi^nie  lun  vMt  snUogt  fijpo- 
pfajieo*  ttructura  in  juBtwu  no*  conjccturtm  aclducftt,  ipMoi 
in  cloaKm  corum  rt^fctccicloLUk  ca*g,  iiIc^^iiju  fni^t  iBiftcdMts 
in  ccrobroni)  uii  ct  mediate  in  totum  corpus  iiLEiuniai  cion 
mcdiocretn  faftbcrc; 

Quod,  i|Licmfi<lmodt}ni  lin^Itir^  monicntum  non  iftlcTnrp- 
tac  ftT  toium  vitac  dfcunum  functionis  hypopliyMM  tx  laft 
inter  diiu  urn  intign««  art«im  *iiii  jttra  «luc«r«  Tid«l«r,  ita 
peiritcfr  QTiUi  dMf*  obnoniam  vit,  por  coin^naacun  toCo  rtiAA 
tempore  pul4ati<»n«irh  sinib&runi  ilUmvi  utfrianiB.  ..fuec- 
ti£>n«*  ip«iui  ccnirrvari,  prooior^rl  ci  pro  rattoiwdrCttn- 
■tanliariim  ai;^ri  Eniniiiqii«p— /K6i- j»-  238. 
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create,  1  may  noiv  observe  thai  the  pituittiry 
gland  ifl  fouad  of  very  difTereut  size,  in  fishes, 
reptiles,  birds,  mammircrous  cmimals,  and  man 
iu  pau'ticiilur,  utid  tliut,  \n  muii,  il  iiudurf^otits  a 
mgtml  change  in  advanced  life. 

In  fi&hes,  Carus  says,  that  the  inferior  sur- 
face of  the  middle  cerebral  mass  prc&caUsome 
«?lovatiun8r  coasistmg  of  gr^y  »iub»!^tauce.  curre- 
Hpondinjf  precisely  to  the  grey  subAiaiice  about 
the  iufiuuUbuUim  in  the  human  brain ;  that  there 
are  UAiiaUy  three  such  projections,  of  which  the 
middle  one  is  always  and  the  lateral  ones  gi^nc- 
rdly,  hollow;  that  to  the  middle  one,  the  pitui- 
tary glaud  18  attached  by  means  of  the  infundt- 
bnlum;  that  it  ia  lodged  m  a  depre^Hion  m  the 
cranium,  eonsist&  of  two  kinds  of  substance^  and 
i*  very  lar^  in  proportion  to  the  brain.  Ticdc- 
maiiu  «ays,  that  in  fl«bes,  it  is  of  enormous  size 
in  pro[iortion  to  that  of  the  brain. 

In  reptiles.  Cams  nays,  there  are  no  longer 
any  diatmct  ganglia  on  the  under  surface  of  tbta 
masfi,  but  merely  a«  in  man,  an  accumulation 
of  grey  substance  at  the  intersection  of  the  optic 
nerves,  together  with  the  pituitary  gland,  which 
is  proportionally  very  large. 

In  birds,  he  say^,  th<>  inferior  surface  of  the 
second  cerebral  mass  abo  prc^nts  an  accumu* 
lation  of  grey  substance,  and  has  attached  to  it, 
by  means  of  a  short  infundibulum,  the  pituitary 
gland^  which  is  lodged    in   a  tolerably  deep 
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groove  at  tlie  base  of  the  cTEtnium,  and  in  com-^ 
pfiriwn  with  the  brftin  ia  smaUer  than  in  the 
precedinif  class. 

In  m&mmaliQ,  lie  says,  the  pituitary  gland  Is 
in  most  respecu  like  that  of  the  haman  brain, 
except  that  it  ia  proportionally  larger-  The 
Wenzels  had  previously  shown  thig  to  be  tbe 
case,  especially  in  hcrbiv-orous  animals. 

Ticdemann  has  shown  that  the  picuilary  gland 
even  of  monkeya  is  much  larger  in  proportion  to 
the  brain  than  in  man. 

Than  all  this,  however,  a  comparison  of  the 
pituitary  gland  with  the  ventricles  would  be 
more  useful. 

In  the  foetus,  Tiodemann  informs  U9  that  the 
pituitary  gland  h  not  tn  existence  in  the  second 
mouth,  nor  even  at  the  commencement  of  the 
third;  that  it  appears  toward  the  end  of  this 
Reeond  perioti,  forming  a  lari^e  soft  mass; 
that  in  ihe  loiirtit,  iiflh,  and  ^xth  months,  it 
augment!^  ccn^iiderably  in  size,  and  represents 
a  pyramidal  hollow  body,  for  the  third  ventri- 
cle ts  prolonged  into  its  interior;  emd  that  in  the 
course  of  the  following  months,  it  nearly  re»em'- 
bles  that  of  the  adult. 

Of  all  the  parts  of  the  brain,  say  the  Wen* 
zels,  there  in  none  which  seems  so  greatly  and 
so  remarkably  to  decrease  in  advanced  age,* — 
a  striking  characteristic  of  a  secreting  part. 

*   Inicr  onmcv,  qiiu  td  biimanuiu  ccrebntaa   |>«r1iiicoit 
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As  to  its  relation  to  the  vital  tiyfitcm,  the  pU 
tuilary  g:laiicl,  like  Uic  nervous  organs  of  the 
vita]  system  generally,  is  placed  forward;  and 
it  is  at  the  same  time  between  the  middle  lobca 
of  the  brain  appropriated  to  viial  perceptions. 

In  the  coiubcr  nalrix.  Carua  foimd  an  evident 
communication  between  the  pituitary  gland  and 
the  sixth  pair  of  nerves.  H,  A.  Meckel,  also, 
fo4ind,  ill  the  goose,  fibres  connecting  the  ftanie 
part  with  the  third  pair.  As  these  nerves  are 
ckwvly  related  to  the  ganglionic  system,  ttie 
pituitary  gland  has,  for  this  reason  especially^ 
heen  llioii^^ht  to  represent  that  system  within 
tbc  seulK  and  to  form  the  cephaiic  extremity  of 
the  synipathctLL-  nerve. 

Thi$  gland  seems  indeed  to  bear  the  same  re- 
lation to  the  vital  jiyslem,  that  the  pineal  gland 
bears  to  the  involuntary  muscular  system. 

Ttiisisquiu*  cuufiirinable  to  il^  lK;ing  a  ne 
creling  organ,  of  which  the  function  and  the 
power  muAt  depend  entirely  on  the  predomi* 
nance  of  the  vital  over  the  mental  syeiem. 
Uence  also  tlit-  pituitary  gland,  is  ]i]act'd  much 
more  than  the  pineal  gland,  out  from  among  the 
ctrebral  inasnes. 

We  have  now  to  consider  the  pineal  gland, 
in  these  variouK  rt-specU. 

As  to  position  and  detachment  from  the  brain, 

p4rL«4  uukU  tsun  Inv^xlrr  aiqu^  ootudililer  in  provectiori 
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ttits  body  is  situated  beneath  and  behind  the 
arch,  in  the  folds  of  the  inner  membrane,  and 
above  the  fonr  tuliercles.  It  is  of  xhi*  «izc  of  'A 
large  pea,  hul  vAr>'ing  somewhat  id  form,  of  a 
soft  and  pulpy  consistence,  and  of  greyish  co- 
lour. Like  a  foreign  part,  it  is  detached  from  the 
tnbsUnce  of  the  brain. 

Here  figain  yfc  arc  entitled  to  conclude  thai 
llierc  exists  a  corn>5|}oDdiiLg  detachment  of 
function. 

In  relation  to  the  veulncles^  it  ought  hIbkj  to 
be  remarked  not  only  that  the  pineal  gland  ia 
placed  nl  the  iipiier  part  of  the  third  ventricle.* 
hut  that  it  is  between  the  pincEd  gland  and  the 
clioroid  web  thut  thtr  puKterior  orifice  of  the 
arachnoid  canal  occurs. 

We  are  accoidingly  entitled  to  conclude  that 
whatever  that  function  is,  it  relates  to  thcca* 
viticK  ofliit:- br.iin  tind  ilieir  variable  Hiiitir. 

The  relation  of  the  pineal  gland  to  the  veins 
is  ZH  remsHcable  as  that  of  the  pituitarj'  glaiwl 
to  the  arteries. 

[n  birds,  says  Tie'1em»mi.  it  19  situated  be- 
hind the  Ucnitspfacres  of  the  bmin»  immediately 


*  Nouoe  noutu  riignum  ntl.  nay  thft  Wf-nielt,  qiiod  hy- 
liophyvitcum  utio,  conurium  cum  a.lUro  cppuAJto  quarti  t«q- 
Uiculi  ttrmino.  ccini]i>ia  «i"i*  i]"wl  ainba^  [>art«f  medUu, 
hypopliTtU  fwr  JnrdiLftibulcLni,  c^onurinm  p«r  mcdulloram 
M^nniiiiftiLitnun    cum    Iidc  T«ntii(Tulo  conjuD^umur? — ibid* 
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under  llie  luiier  membrane,  wliere  il  is  united 
to  it  by  (ielicalc  vessels;  and  Carus  obscjrvcs 
that,  at  the  anlerioi  extremity  of  the  aqueduct, 
wbcre  tbc  larger  vcnoua  trunks  of  the  brain 
unite,  tlie  jiim^Al  gland  i»  |klMced,  being  firmly 
attached  to  tho&e  ve&sels. 

Among  mammalia,  sayH  Cams,  the  pineal 
gland  is  firmly  attached  lo  the  veins,  in  the  ro- 
dentia,  Ihi?  mole,  and  ih<r  liedgehog. 

Iq  the  foetus,  Tiedemann  observes,  that  it  ad* 
herea  coDHtantty  to  the  inner  membrane  by  de- 
licate blood -vessels* 

From  this  relationship  to  veins,  ajs  rem^irkable 
as  tbat  of  the  pituitary  gland  to  arterie3,  we 
may  further  conclude  not  only  that  this  body, 
afi  itB  numc  implies,  is  realty  a  gland,  but  tiiat 
it  is  &  gland  of  absorption— a  functian  closely 
connected  with  the  venous  system* 

The  absence  of  aluorbents  in  the  substance 
of  the  braiu  appears  to  me  to  be  essential  to  the 
permanence  of  impressions  upon  its  substance; 
and  though,  in  the  middle  mcn^branc,  Moscagni 
and  I.udwjg  avsert  their  having  seen  lymphatic 
vessels,  yet  they  appear  to  be  few  in  cumber,  and 
they  probably  answer  only  its  own  purpose,  and 
do  not  aflcct  the  great  canities  which  seem  to 
rec^uire  an  organ  peculiarly  adapteil  lo  them. 

Structure  and  several  circumstance^^  support 
this  view, 
.    Like  the  absorbeut  glands  in  «omc  animala 
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ihc  pineal  i^lund  is  hollow,  and  lia»  its  cavity 
turned  towurd  the  middle  ventricle,  a»  more 
particnbrly  described  by  the  We»2cU  in  the 
followiDgnotc  .• 

Tiedemann  »ayfi  lie  has  not  observed  concre- 
tions in  tlie  pineal  gleind  of  reptiles  or  Babea. 
Neither  he  nor  the  Wenzelfi  have  found  them  in 
that  of  any  mammtfcrouA  animal-t  The  former 
has  Lot  found  them  even  in  moakey£4     '^^^ 


*  In  aotcnoK  ct  Inti^rc  conarii  tctmmo  Mmper,  abi  con- 
ditio plan*  niturulu  crat,  abAtjuc  vxccpiiono  rcpefivbjuaut 
<crobiculiim,  in  divcmis  UriMi  ftiTDmum,  mtnta  ntinorviii, 
HKhIq  irmjoran,  W  magi*,  alibi  niimtt  prol^iindiini,qiii  qo«a- 
rlnqii«  in  (|iioc]dam  mviitn  Linr^nr  vl  incdiiim  wlen  coTOirlam 
pr<>f  pjptija  prolonj^lMUitr, 

ScrobiL'uluH  tHif  ud  i^uarium  cerebri  v«mhciilum  coiiver* 
fuA  «si,  pajtim  iii&ilulloi.l«  «d  calliculoii  optko*  (jcftincatibiw 

cohwitKi,  luciifula  tiuctu*,  cl.  nUi  ocuhi«  ftWii,  tubtiU  ad' 
Liiodum,   AC  t^uui  nicdullosa   Uminu  abdiictus  tA,^—fhid» 

t  Quftdraprdcfl,  fdquod  notntii  di^nLimc«t,&u]lufnTide>i-- 
lur  liabcic  accrvulum;  »i»ltcm  m  duobufl  divcTMie  octAtU 
equi«,  in  bore  <lc  <xr/o,  in  duabu*  ovlbus,  m  viUlo  et  Bue, 
boc  ipcolntiTn  Buc  a,  nobm  cxominatk,  ocque  tupn  ncdut- 
l&iuin  tnonJoliLiu,  n(<iue  in  fovauJat  ii«4|u«  dtfOiMa  in  anh' 
•tatiiu  couEbTLt  vnii^ium  ir<i)  rcmoiiuimum  dcCcgoboMuit* — 
tbid.  p.  1&5, 

I  Lftpilli  in  con&rio  Simiarum  non  occununl,  aam  m 
omnibus  ■  ni*  etuniotiift  SiroUtum  cerebru,  im»  ullvm 
qiiidcm  nccrvuli  vcsligiuni  tn  Bubtttnlia  conarP  dMxl ;  cl  in 
f«tii|iiu  oiammiilLbui,  in  i^tionjm  cerobrum  im|iiiiii'Uiiti*, 
duMiUbU — /cotKt  Ctrttii  ^tiquriim,  ^.  p.  51, 
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latter  acknowledges  that  they  are  often  w»nting 
in  man,  though  the  gland  i»  always  found.* 

The  conclusion  of  the  Wenzele  seems,  there- 
fore, quite  unwarranted,  that  the  pineal  gland  ift 
an  organ  for  secreting  these  concretions* 

According  to  Soemmerrin^,  theee  concretions 
appear  at  fifWcn  years  of  age ;  according  to  the 
Wenzcis,  Qt  an  earlier  pcriod-t 

These  calculi  are  small,  round,  havingarougli 
Aorlacc  dotted  wtih  points,  very  hard,  of  diliceou» 
aspect,  truQEparent,  and  varying  much  in  num- 
ber and  disposition*  The  larger  ones  are  the 
result  of  ihefL^glomeralionof  i^Gveral  small  ones. 
They  are  generally  collected  into  Tt  small  <jua- 
drilateral  mass  near  to  the  posterior  commissure; 
but  at  other  times,  they  are  irregularly  distn- 
huted  on  the  sides,  or  in  the  substance  of  the 
organ — a  fact  by  no  means  in  favour  of  their 
being  necessary  and  healthy  formations.  The 
Wcntcis  supposed  they  had  discovered  a  proper 
membrane  which  connects  them  together 

*  Quemadmodttm  fg;Iinr  af^i^rvuluR  ind^  a  nativiEflt^  nd 
tiimniAm  mu|Hr  linminiii  nemiem  connpirur  pcjlmi  piinipn', 
tt  picrisquir  in  liumiuibus  Tctciu  uxialit :  itu  ciUlii  quuvhi 
lilac  Aniw  in  jndivulujii  lUcMT  patent  ^t^ixl  vc1accutitlt»»tniHe 
ac  dili^alisBiiM«e  pciili&Miuoruni  tumUiiuicon^ni  dlKjuUi- 
tiono  conijirobtbmil. — tit,  ci/-  /'- 1^. 

t  Vcro*  et^  bpilW  jnm  tcpiimo  vilac  anno  cob> 
spwunm ;  at  in  octtlc  lon^  mhori  eodcm  fvco  obMrratt 
ft  nobis  c*t  faftterin  quoicdaBj,  ocervuto  quom  fnaximc  AffinU, 
nai  potiui,  u  co\<tt<ivi  ttf|ij»  ooaai«toDtJftm  ajici|>uimu»,  mhil 
|ironitt  sb  ipso  diflcrro  viiA, — Ihtd.  p.  165, 
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FiDally,  as  observed  by  Soemmemng;,  Ihe 
pineal  giand  \st  of^en  found  tutpd  with  water.* 
An  observed  by  the  Wcnzcls^  tlic  generation 
and  congestian  of^vater,  and  mdurEiLion,  are  it» 
most  frequent  di&eases.t  Accordingly.  Ibe 
latterwriters  justly  observe,  that  the  conjecture 
of  Moi^agni  is  prohfibJy  not  without  foundation 
"that  these  calculi  are  gradual  concretions  of 
earthy  particles,  their  water  being  by  degrees 
carried  away."i  J.  F.  Meckel  gays  they  arise 
doubtles-s  from  stagnant  iympb,|[  And  this  is 
confirmed  by  Soemmerrings  statement,  that 
llcrmbfttadt  found  them  to  be  similar  in  nature 
to  urinary  calculi.^ 

From  all  that  precedes,  then,  the  final  con* 

clutiion  seems  warranted,  that  that  which   is 

absorbed   by  ibe  vessels  connected  with    this 

gland,  whether  tJiey  be  those  of  the  middle  u>em- 

*  NonnunquaEn    tiqiii    collocta    torfct. — Vf    Ccrp^Hi 

Humani  I-'abriaa,  T.  iv.  p.  &3< 

+  ObsQTvationoi  istftfi  non  Iovm  mODXinti  OM,  Mmo 
i]«^v«nt:  doccnt  enim  noi,  ficaorationcm  «1  cotig«stftOBcm 
a<}ua9  an  connTio,  ntqu«  tndunitionoin  ipaiu*  frequttitiMBios 
cjuftdem  morbos  ct*c. — Li>.  ciU  p.  \64. 

J  Ideoc^iie  Morgni^ni  crsnjeclirra  :  "Cnlculoc  f«>c,  <pai 
paalntim  rx  Urrrit  illinK  [larticulu,  nqucU  unsTm  ftbCQinttt, 
cancKvfrini/^  Tunun  TuTifTniiiflnto  noo  cwex.^^Thid.  p,  160. 

iamcac  de  Qiandwia  Pineah. 

f  AuctOTV  Hermbiitailt  in  Ittt«ri»>t1  mv  clitla*  ar«rvii1o« 
OMrufii  lerra  tion  com|)oiiilur,  M<d  puliui  ad  calculi  rtaaca^ 
natumm  oo^cdil.  —Ltfi.  ctt.  p.  64> 
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branc  OT  more  immediately  its  own,  tfi  the  vapour 
Of  )ic|ui(1  of  tlie  ventriules. 

The  rc!fttmn  of  the  [«ncal  gland  to  the  tenni- 
niitions  of  the  optic  tnicks  \s  also  as  remarkFibkr, 
as  that  of  the  pituitary  gland  to  the  beginning  of 
thexe  Irackn;  for  hotli  its  stnlerior  and  poHlerior 
(ilamcntfi  aro  eonncctcd  with  their  cxpansione. 

Awaking,  wc  knou%  is  iihttally  as  much  con- 
neeted  with  the  opening  of  the  eyes,  as  sleep  is 
With  llifir  closure;  ■ai\<\  vk  uwcikhig,  lliinigh  hi- 
Btantly  followed  by  voluntary  acts,  ifl  itself  invo- 
Itmtsry,  it  is  probably  on  this  account  that  both 
the  tcrmioations  of  the  optic  traeksand  the  white 
GlRuieiits  ttj  ihi.*  [lineid  ginnii,  ;ire,  at  the  upper 
tubercles,  so  iiuimatt^ly  eonnected  with  the  ia- 
foluntary  bundles. 

tn  magnitude,  itdiScrsinthe  different  elasj^es 
of  animal  A. 

In  fishes,  tt  is  seareely  apparent,  and  is  seated 
deep  between  the  middle  lohi-.s  and  the  tubercles. 

Cams  says  that,  Jn  st>me  fishes,  as  the  salmon, 
he  Jbmid  an  additional  apjtend^^H  behind  the 
pituitary  gland,  smaller,  more  vascular,  and,  as 
isn>metime»  the  caae  with  the  pineaT  gland  in 
the  higher  classes  of  animals,  eonnccted  to  the 
brain  hy  vessels  only  ;  and  Mr.  <iore  olr-a^rvcs 
that,  neeordingto  M.  Serres,  it  exists  in  fishes 
as  well  an  in  all  other  vertebral  animals  thungh 
so  small  in  osseous  fishes,  and  go  deeply  situated 
between  the  cerebral  hemi^ptieres  and  ibe  optic 
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tubercles,  thn  it  is  disiiii^iitfihablc  ooly  by  tbe 
assjstancf^  of  a  nmgnilying  gln«»  in  a  good  light : 
be  could  not  discover  it  in  rayR ;  and  iq  adi  cases 
itfi  di5Corcry  is  rendered  still  more  dttficult  by 
the  Rianncr  \n  whicb  it  is  imbedded  in  tli«  vascu- 
lar and  gelatinous  matter  covering  tlic  surface  of 
tbe  encephalon. 

Reptiles,  Ticdcmann  says,  possess  it :  at  least 
he  has  obsened  it  in  the  hawks-bill  tortoise, 
wall  lizard,  and  ringed  snake.  Carus  indeed 
states  that  a  small  pineal  gland  h  always  found 
Q\\  the  ganglia  of  the  hemispheres  of  rcptile»i 
and  that  in  tlie  fro^  and  saltiniaiidur,  it  is  of  a 
bright  red  colour,  atid  in  the  iguana  is  clo&cly 
attached  to  the  cerebral  veins. 

In  birds,  it  is  found  consistiug  aomctimes  of 
several  portions,  as  in  tlie  pigeon,  tlioujjh  it  is 
generally  solid  and  conical. 

In  some  mammalia,  «ay  the  Wenzels,  it  in 
absolutely,  in  otliers  propoilionally  to  the  bulk 
ofbrain,  larger  than  in  man;*  and  TiedemaQn 
remarks  that  it«  volume  is  much  more  consider- 
able, in  proportion  to  that  of  the  brain,  in  the 
ruminant:a  than  in  man. 

The  pineal  ^land  according  to  the  same  writer^ 
was  not  perceptible  in  Ute  brain  of  fectiisea  two 
aud  three  monthit  old,   nor  did  he  recognise  it 

*  Dircnu  jn  tniuiiiDtilibutt  abtolalc,  ia  «lii  vifO  pn»por* 
tkniflte  ad  ntat^imdmotn  corabri  ina^j  ([uhm  in  LamuM 
corvbro  iniisai*  cm.—  I^ih.  ciL  p.  ffQ. 
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until  the  fourth,  when  it  appeared  in  the  form  of 
a  staall  and  flat  body,  the  pedicles  of  whictir 
cxircnicly  delicate,  arose  from  the  internal 
border  of  the  superior  surface  uf  llie  posterior 
filriated  bodies-  It  gradually  augmented  in 
Tolume  during  tlic  course  uf  the  follu^'ing 
montlis,  but  always  continued  round  and  flat, 
II*  tissue  wan  so  sod  as  to  prevent  the  exaniina* 
tion  of  its  structure.* 

Snemmerring  obsenes,  that  the  pineal  gland 
is  largest  in  the  brain  of  women  ;t  and  tins 
entirely  conforms  with  my  view  of  its  functioas. 

In  relation  to  nervous  parts,  Soemmerring 
ob»ervcii  thai,  at  its  hnttrrinr  inferiur  part,  it  \», 
by  its  transverse  whito  bundle  above  the 
posterior  commissure,  connected  with  the  pos- 
terior striated  bodies,  with  the  anterior  tuber- 
cles, and  with  the  pustcrior  cuiiimisHure. 

Anteriorly,  in  all  mamiralia,  the  piueal  gland 
k  always  connected  with  the  pof^terior  striated 
bodies  by  means  of  two  pedicles,  which  ascend 
from  the  pisiform  emtnecices. 

According  to  the  Wenzels,  however.  the«e 
|iedicles  receive  filamenls  as  they  run  backward 

*  Conaritiiu  embryonli  ejuinqiie  menMiiDi.  *.%y  Uio  Wen* 
irlii^  iiibiiljii  ncuB  capitul jin  (iiaigiiitudiiic<  fti-i^uenBi,  rntun- 
duui.  Hc  ex  jmllidc  cinurruiii  e8t,^/M^  p*  149. 

t  Ncnnuniiuam  in  iiiaion  ccrtbro  moiui  niJutt,  tiofiuiin- 
^uftm  i»  ainori  ccrcbro  ininu«:  iii&ximum  «at  in  ccreUrv 
fc>ninaniTn.*-£i6.  di.p^  63. 
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over  the  posterior  striated  bodies/  wlwre  they 
Jorm  a  ^ligfiit  prominence,  gradually  increase  in 
bulk,  passoverlbe  aidevof the  pu^tcricr aperture 
of  the  ventricle,  and  uDitc  before  giving  otf  the 
libres  wtiicb  attach  them  to  the  gland. 

The  pediclea  of  the  pineal  gland  accm  gene- 
raJly  to  be  much  larger  m  mammalia  tliau  io 
man.t  1'hey  are  larger  aUo  tn  the  adult  than 
j»  the  fcetiis.'l 

As  these  pedicles  are  tliu4»  connected  vilb  the 
pisiform  eminences  and  the  arch,  tt  is  out  im- 
probable that  thus  the  functtons  of  this  gland 
affect  or  are  affected  by  the  iiivulunUry  re- 
flexions. 

Posteriorly^  the  pineal  gland  h  not  only  simi* 
larly  connected  with  the  tubercles,  but  it  rests 

*  E«t  In  nonnul^ii  aaIimii  mainmstlibuh,  rjaibiis  c«rvtis 
T^um  flue  occGnsenrluK  fitt,  phiribiifi  prrKpicnc  hiTirrm  din* 
jtmrtt*  pnrtimitbaH,iiv«  medul  tiinbua  rufiL-uUa,ci  n«cliiDBH 
colliculum  oplifTiiTii  obdiicerittf  Icinijua  oritur.  MeduUiria 
videlicet  wiltttimlia,  inf^riori  lucinbranac  Hlim  faciei  «l« 
Jiocrcna,  LaeiLi&Qi  Y«rsiJ»  pluTibuv,  el  quidciu  in  «ii«  triboa 
JooiA  conccnirari,  dcnsior  ct  ma^t«  kUbt  fcddj,  ftU|Uc  uc  in 
tacniom  trumure,  aitt  potiu*  cBjidcm  fuiRittre  videturi-^ 
Li^.  ciV.  p.  flO, 

t  Mcdulkfcoi  tAcnium,  sire  mcdullirem  ■triom  n  mtcnari 
euperJoru)uo  mar^iti^  colliculi  optia  in  c«m>i  «vo,  eimkdlo, 
■ciufd  d  fclc  vnUc  iDBigncm,  rtuioioio,  hnbiu  raiioikc  nallg 
iMifniioraiii,  quatu  iq  tmrnino  reptifunu4- — ihd.  p.  69. 

I  In  recttu  uotJi  mfnciibus  ftdhoc  fomo  pt^Dn,  id  mIuI- 
lioribus  omin^tiiior,  Mop«  f  aUlo  promiact»  ct  tcvcni  tocsM^ 
foruun  oxliibvu, —/£>»/<  f).  S7. 
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on  those  organs  of  the  mvoiuntarj'  mnsrular 
8)'Biena,  Itappareuily  bears  the  same  relation 
to  that  systejn,  iw  the  pUulULry  gtancl  cloe&  to  the 
vital.  As  ftleep  dc))cncl£  od  the  relative  prcdo 
minance  of  thn  %itjilAyMem;  ao  apiiiLrvntly  %\o^ 
awuking  on  that  of  the  involuatary  muscular. 

Let  us  now  connect  thej%  views  with  the  state 
of  the  brain  and  of  the  ventricles. 

It  Aeema  proiiable  that  tlie  nervous  maltef  i« 
actually  wasted  during  muecular  and  other  ex* 
dtement.  ThU,  I  sitspect,  takes  place  to  much 
greater  extent  than  is  commonly  imac^iiied.  Atid 
it  appears  to  be  owing  to  this  waste  that  %lrep 
follows  great  muscular  exertion. 

When  the  musclra  arc  fatigued,  the  senses 
are  obviously  enfeebled,  and  those  which  are 
kept  open  by  means  of  muscles,  gradually  close* 
In  sleep,  sight  becomes  first  dormant,  next 
ta§te,  then  smell,  afterwards  hearing,  and  lastly 
touch. 

Sleep  supevvcnes,  in  order  that  the  nervous 
system  may  be  repaired  by  the  vital.  Waking 
is  the  period  of  expenditure ;  sleep,  of  a^imila- 
tioa.  The  nervous  sy^item,  therefore,  must  rest, 
while  the  vital  supplic^^  it  wjth  new  matcritils. 

Sleep  is  consequently  connected  with  the  de* 
position  of  new  cerebral  matter,  and  the  nervous 
funetions  are  thereby  recruited. 

in  steep,  the  pubte  becomes  slower,  but  more 
fall ;  the  reepirationfl  are    less  frequent,   but 
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deeper;  the  blocx)  is  mure  cWciiledty  propelled 
to  the  internal  cap illanes ;  and  their  functioot 
arc  performed  with  more  freedom  and  lorce. 

h  would  Dot  bo  wonderful  if,  under  tbesecir- 
citnifttanceft,  the  growth  of  the  )>ody,  as  has  been 
asserted,  were  effected  chiefly  during  sleep,  or  if 
the  htmlingof  waiiDds  were  then  mure  r^pid. 

It  was  in  this  &cnt;c,  perhaps,  that  Hippocrates 
oli^^ived  that,  during  ^leep,  the  mutirfjiA  tend 
from  the  circumference  to  the  centre ;  and,  aa  the 
tendency  to  sleep  i&  encreaflod  by  the  inactivity 
of  the  Dcrvoiis  system,  there  can  be  Mttle  doubt 
tlitit,  wiicu  the  povrer  of  tlic  nervous  system 
abatett,  the  unimpaired  vital  system  begins  to 
exhale  vapour  or  to  throw  water  into  the  tco- 
tricles,  the  sides  of  which  no  longer  reeiit  its 
influx,  j^o  that  »ileep  ensues.  , 

The  Wenzels  throw  much  liijht  on  this  view  of 
the  subject,  in  the  following  ob»i:r\ationa. 

"  Oq  the  29ih  of  May,  l^l,  at  Mentz,  four 
persons  guilty  of  capital  crimes  were  decapitated 
by  mean;;  of  the  guillotine. 

"  Tbirty-tive  minutes  al\cr  the  decapitation  of 
the  H^Xf  the  body  of  him  who  had  first  itutfered, 
was  brought  to  Ackcrmaon,  professor  of  ana- 
tomy, together  witli  the  fuur  heads,  of  which 
tUrcc  were  immediately  opened,  and  the  bnuna 
subjected  Lo  examination. 

"  On  examining  the  brain  of  him  who  suffered 
last,  we  found,  in  the  descending  aiid  poHterior 
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Iionisafthe  led  liiteitil  ventricle,  a  liltlc  lymph  ; 
but  in  the  right  lateral  and  in  tbc  fourth  and 
fifth  venlriclris •  (we  coiiW  detect  no  ventricle  in 
ilic  thin  parlLtiou)»  there  appeared  no  vestige  uf 
any  liquid. 

"In  all  the  venlriclee  of  the  brain  of  Uie  se- 
GOod,  we  saw  n»t  c'ven  n  drop  of  liijiild. 

"The  condition  of  the  third  brain  was  the 
same  as  that  of  the  first.  At  the  same  time, 
however,  there  was  here  lymph  in  many  jdaces 
between  the  middle  and  inner  mcmhraiicA  of 
the  brain. 

"  In  the  pmcardium  of  him  who  was  first 
decapitated,  weBimitarly  observed  lymph. 

**  Hie  bmiik  of  the  fonrth  wns  examined  on 
the  morning:  of  tbc  >)(nh  of  May,  about  fifteen 
hours  after  ])tmishment  and  dtrath. 

"  In  the  ventricle  of  the  middle  partition,  in 
the  left  lateral,  and  in  the  fi1\h  vcntriclo.  there 
was  lymph,  in  ^neral  mure  plentiful  than  ir 
tlie  first  anil  third  brain. 

"  These  ob^ervationn  teach  u<<  that,  in  brains 
examined  immediately  after  death,  where  nearly 
the  natural  lic^it  o(  the  body  still  remains, 
the  li(|iiid  uf  the  vciilriclo  fxi^ts  in  the  rame 
manner,  as  in  brains  of  which  the  cxamina- 
lion  ia  instituted  at  a  hter  period:  the  li- 
quid, namely,  id  Bometimea  present,  sometimes 

*  The  4c]|  tLid  Sill  vuoiriclea  ot  the  Wtn/«it,  mt  tile  3rd 
actfl  4i1i  of  other  Atit1i<>r«^ 

M  Ji 
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abMrnt ;  but  if  it  be  |>rv«ent,  thvrc  M^enis  to  Ik 
no  other  rcftsoo  of  its  prcscnci^,  than  there  is 
oflhc  presence  of  llie  humour  of  the  pericar- 
diuin  and  of  that  which  is  found  between  the 
i»eiiibrane«  uf  ihc  brain,  for  of  both,  the  nature, 
conditiofi  and  purpose  apjicar  to  be  the  same, 
it  seemH  to  appear  iu  a  kind  of  ;iqueouft  huiiKHir 
only  in  consequence  of  the  cireubtion  being 
uMogi'lher  tiTminated  and  the  functiuns  of  the 
absorbent  ves.scU  nearly  extinguished  after 
death,  whereas,  h^  life  remained,  ii  would 
have  escaped  obsen'&tion  as  a  subtile  vapour."* 

*  T>i«  vi^Imn  notft  M»jl  I^OIiMognntia^ipiaioof  crittU 
num  cnjiiuliiim  rvv  4rriiri  nGLiillDiin  flirt*  tijiilr  ptptiiiini. 

Trigtiiln  rjuiuijiip  |H»t  iiltJmi  mpplintmi  mitiniiv,  Prr*Ufi' 
sori  aiia(oini4t«  Ack«rinAEifi,  cndAVcr  jlttui,  c^ui  i^rimua  jicir- 
pflni  9ubicrat,  alfcretiaiur  una  cum  quntuoi  cagiitibu*,  quo- 
rum tria  cuiifvalJaj  npt^rt^  auni,  tL  c«tt^td  eJUiuiai  ttulfjocto. 

Cerebrum  fjottrcmQJui1tcalicx^)l<»ranlc»,  in  4Mcc4k(ilcub:iiC 
poatenorc  corDU  siui^trivcntficulilateraliipaulvluiii  lym^itiie 
rcpc-ricbaTnus  ;  tn  d^ilro  siilcra  la1<TAU  ci  tni)uaf1onc<|iiinto 
vcDtriculo  (v(<niricvlum  to  %tpto  cerebri  nicdic  uon  poicruaui 
dctcgcr«]  Dultiim  udparcbitthoruoriftalicujUfrViMtipQiai 

In  oEnml>iii  cerebri  vcntriculiv  iccundi,  tiquoria  qg  ^^iiUiiB 

•  ^tni\  cerebri  eadcm,  c^uao  primi,  tt^i  condilio.  Simil 
Kat^m  Htion  hie  uncfanoidfoin  ial*T  tl  vwoQloim  csMbfi, 
WiDptia  plurihiu  Imrie  ail»nit. 

In  rjii«.  (|ii)  priinui  iDt«rr««lu«  fu^Tftl,  p^icardto  paritet 
Ijrinphun  ntiim«dvpnrbamii», 

Quirti  c«T«bruni  i(ig«iim«  die  Mftji  Icmpcre  milulino, 
iLUindtciin  ciiciui  |]Oit  ^toeoAm  murk- mi] tie  hoi^  exuntM- 
tum  fuit. 
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This  conclusion  is  nol  quite  arciii'atcly  drown; 
for.  on  one  hand*  the  quantily  of  litjuid  apjjt-ara 
loliavc  cncreascd  wiiU  the  lapse  of  lime  between 
deca|Mtatirjn  -jnd  opi'iiiii^  the  he^il ;  mml^  m\  the 
other,  it  by  no  means  Ibllows  that  during  lite  no 
liquid  would  have  existed.  The  legitiiiiale  con- 
clusion in  this  case  ^eems  tobe,  thatinthcbraifift 
of  per80ii«  tlmi;  subjected  lu  i:ttens<e  activity,  tlic 
liquid  ofthe  ventricles  is  found  in  nnu&ually  small 
quaniity  or  U  altogether  absent,  because,  con- 
formably with  the  views  given  both  in  this  and 
the  preceding  section,  the  side^i  of  the&e  organs 
of  consciousness  were,  during  their  immediately 
previous  excitement,  in  closer  contact  tliEiii 
usuaU  and  because  there  was  then  Ioab  dt$- 
|>ostliou  to   tlirow  into   tbem  tbvir  vapour  or 


In  TCctrlculo  i«pti  cerebri  m«dii,  ia  irniitro  iricomf  m 
^iiinto  ir«iilricvlo  lymphn  ttal,  guticralitr^r^ofiio^Jor,  finam 
in  primo  ei  ititxa  ct^rfhits. 

ObMrraiiones  kur  dooent,  fnrrrrl^rii  fttaiim  poit  morlp^^ 
obi  niftiiralia  coquiirifl  calor  ft^rmc  atlfiuc  t-ii^lJl.  etttiDinAtU, 
pniinrmtiifn  humDrin  rnnifirulnnim  rjidrm  mtioncir-hKbRro, 
«c  in  cerebri^,  quorum  i^kuiuvil  ii'iiua  demum  iinalluJlur ; 
huiiiof  viddicftt  quauiJiH]ue  aJl-^l,  quducji^uc  ftcaiilciatui ; 
m  lulcm  adut,  pmcwniiai:  ipiiut  riQD  alia  vidctur  oiic  rotio, 
qujun  quae  til  cum  pravicntin  bumont  pfricariLii*  ft  e)ti», 
qui  lu\u  cerebri  mcmbrnntu  imrcnitur,  bujii*  caitn  ocqu«  «c 
illiui  cftikm  nfttura,  ccn^iiio  d  fioi«  «a«c  viJelur,  et  volitin- 
DUK&O  per  circulation  cm  omiuno  »iib]»Um  ot  fermc  citinctht 
TMorum  ftbMtbcnlium  functioncs  pgit(n(>rt«m,»pe«ieafiuofli 
bumoria  ridHur  idparore,  cum,  vtU  flupcniilOr  t^mifium 
vnblilis  vapor  oc\xU  acicm  TuffUt.—  L(6.  at,  p.  199. 
M  M  2 
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liquid,  and  thai  the  same  indidpositioa  attends 
the  state  of  parts  after  death;  but  that,  uader 
other  circumstances  they  either  are  capable  of 
throwing  out  a  liquid,  or  their  vapour  readily 
condeiuea  so  a*>  to  produce  the  quantity  ofliquHl 
which  we  almost  always  find  in  the  ventricles- 
Now,  as,  conformably  also  wilh  these  Ticwa,  ihia 
liquid  appears  to  be  thrown  out,  or  this  vapour 
condensed,  when  the  activity  of  Ihe  system  is 
diminislied,  it  ^em^  by  no  means  improbable 
that  thift  riccurs  during  sleep  and  various  con* 
ditions  of  the  ^system,  and  that  it  is  only  an  excess 
of  this  tendency  which  constitutes  difiea^c. 

In  conformity  with  this  view,  M,  Magendie 
jiAyA,  that  the  liquid  of  the  ventricles  i^  very 
abundant  in  idiots  and  persons  of  weak  intellect, 
and,  on  the  contrary,  in  small  quantity  in  thooe 
whc^  intellectual  faculties  arc  active  and  fully 
developed :  hence  he  thinks  the  quantity  of 
liquid  is  in  an  inverse  ratio  to  ttie  dcvelopoiCDt 
of  the  tnctitctl  fucuUic«, 

But  whether  water  is  secreted  or  vapour  is 
exhided  intnthe  ventricles,  is  immaterial  inrcla-  ^H 
tion  to  the  doctrine  here  delivered,  Mliich  ^ 
as^nmen  only  niorc  or  le;***  of  distension.  Thai 
one  or  the  other  takes  place,  i^s  evident  from 
the  M-paration  of  the  sideft  forming  these  cavi- 
ties; for  this  nowhere  takes  place  except  for  the 
pur[iose  of  pnnittiug  the  motion  of  pails  which, 
like  the  viscera,  arc  comparatively  free  and  loo«>e 
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in  tbcir  cavities,  and  timt  is  Bot  the  case  id  the 
bnin,  or  fur  the  purpose  of  exhalattou  or  «e- 
trction— the  portion  of  the  alternative  which 
must  therefore  exclasively  iipply  u\  the  present 
case.  This  argument  is  of  ttsclf  decisive ;  but 
it  iH  enforced  hy  the  existence  of  the  vaj^cular 
apparatus  of  the  ventricles,  of  the  water  goner- 
ally  found  in  them,  of  the  phenomena  attending 
its  oxccssire  acciimulatian  in  diacasc,  Hic. 

Now  every  consideration,  philosophical  and 
prBctical,  even  the  cases  above  recorded  by  tlic 
Wenztjis,  tend  to  prove  that  it  is  not  during  the 
highest  activity  of  the  mental  system  tliat  fluch 
exhalation  or  secretion  takes  place,  but  on  the 
contrary  when  its  quiescence  had  supervened. 
CoLTespondingly,  we  Icnow  that  sleep  is  impoR* 
sible  under  any  strong  excitement  of  the  mental 
liystem. 

Thus  it  appears  that,  on  the  cerebral  cavities 
or  vonlrick*,  in  which  white  fibres  from  all  parts 
of  the  bratn  are  spread  out  so  as  to  come  into 
the  most  extensive  and  delicate  contact,  depends 
consciousne^is,  or  the  cog^nizancc  which  each 
great  organ  of  the  bruiii  has  of  another  s  motion 
— and  sleep,  when,  hy  the  accumulation  of  the 
water  or  vapour  of  the  ventricles,  these  parts 
are  not  in  contact* 

It  has  «ot,  I  believe,  been  observed,  that  the 
^enseA  which  we  have  no  power  of  closing,  are 
precisely  those  which  aie  most  useful  during 
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sleep— smell,  namely,  vhich  respiration  at  all 
times  requires,  and  hearing,  of  vrhich  dar^nestf 
docs  not  impair  the  Ainction^  while  the  silliness 
of  night  (the  iiatiiml  penod  of  ^Icep)  facilitates 
its  exercise^  On  the  other  band,  the  organs 
of  taste  and  vision,  which  would  then  be  use- 
less arft^ncrall)'  closed. 

Dreams  am  prol^^bly  cmuscd  by  certain  por- 
tions of  tJic  brain  continuing  awake,  while  otbcre 
mv  uslet-^p. 

In  »leep*walkiug,  tlic  coiidciotifl  and  voluntary 
funciionsi  appear  to  be  dormant;  the  uncon- 
scious and  involuntary  functions  awake;  and  in 
conformity  with  the  preceding  doctrine,  tlie  ab- 
sence of  \vatcr  in  the  fourth  ventricle  is  probably 
a  condition  ofxleep-walkin^f. 

The  duration  of  sleep  is  generally  a  tliinl.of 
the  day.  This  proportion  1  lind  abM>Iutely  ne- 
cessary, in  my  own  cose,  to  the  effective  prose- 
cution of  any  delicaie  or  ditBcutt  ca<|iiiry.  For 
such  enquiry,  a  shorter  period  of  sleep  not  only 
incapacitates  me  during  the  following  day,  but 
even  during  the  subsequent  one,  unless  I  pro* 
portionHlly  extend  the  tiiiiu  of  sWtrp  during  tbc 
intervening  night-  I  believe  others  will  observe 
the  same  elTecl^.  if  they  attend  as  clo^*)y  to 
them.  He  therefore  who  thinks  he  can  dissi- 
pate hiM  time  nt  night,  und  yet  study  duringtbe 
day,  deceives  himself,  or  means  to  deceive 
others  when  he  s^ys  tto  in  a]iotogy  for  irregular 
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habits.  There  are  few  acts  more  cruel  than  de- 
priving dependent  per^^ons  of  tticir  iltie  propor- 
tion of  sleep, — Children  sleep  more  in  proportion 
tbau  elderly  pcraous. 

We  awake  probably  because  the  new  deposition 
of  nervous  matter  gives  preponderance  and  elasU- 
city  to  the  nervous  system,  and  tbe  power  of 
rapidly  or  strongly  conveying  imprassioDs  whicb 
must  again  bring  into  contact  the  abides  of  the 
ventricles. 

This  is  doubtless  aided  by  exciting  causes,  of 
whicli  some  arc  intcrual  and  others  cxternaL 
Of  tbe  former  kind,  ure  uccuuiiilatcd  urine,  ex- 
cKsmcnIs,  and  other  excretions;  of  the  latter 
kind,  every  thing  that  can  stimulate  the  senses. 
The  most  rcmarkahle  circumstance  in  the 
history  uf  «leep  is  this,  that  it  also  would  seem 
to  be  under  ihc  power  of  volition;  and  that,  in 
order  to  awake  at  any  hour,  it  isonly  necessary 
to  determine  to  do  aio. 

It  appears  to  mc  that  our  awaking  at  or  near 
to  a  time  resolved  on,  depends  greatly,  if  not 
entirely,  on  this,  that  it  shall  have  been  our  iati 
resittve  ongmng  to  bed;  that  it  haa  con»cquenlly 
left  Mc  dc^pat  tratr  hi  the  mamrg;  and  that, 
accordingly,  that  tracamut  ftrU  recur,  in  par- 
tially awaking,  the  slightest  impression  usch 
ciating  with  it.  t 
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SECTION  IX. 
TsKTiucu> — mi  rm»  rAKmwv,  ETC' 

In  describiDg  these  complex  parts,  I  sfaall  ts 
far  fifi  jHJKsible  follow  the  rievrs  of  ReiU  both  in 
order  to  increase  the  readerg  confidence  in  the 
tUta  presented  to  him  for  physiological  induc- 
tion, and  in  order  again  to  point  out  the  confu- 
sion which  ensues  from  vrant  ot  method,  or,  as 
is  here  the  case,  finom  the  adoption  of  oppoftiic 
methods,  and  tlie  necessity  of  rectifying!;  ^^^ 
before  any  phyt^ioiog^icoi  coucliiston  can  be 
drawn.  I  need  scarcely  repeat  that  a  aimplc 
deAcription  \vould  be  far  more  easy  than  thifi 
critical  procedure:  but  ileira  auLbortty  a»  to 
fftct^r  aiid  the  waruing  which  hie  esaruple  holds 
out  as  to  caethud,  are  too  valuable  to  be  thrown 
away- 

Of  the  thin  partition,  then,  or  free  cerebral 
expansion,  as  I  think  it  might  be  called.  Roil 
states  that  it  is' interposed  between  the  lateral 
ventricle^t  and  is  formed  by  the  reflection  of  two 
layen^  of  the  lining  membrane,  tlie  epithelium, 
one  derived  from  either  cf  the  caritieft,  which  it 
fissi&ts  in  separating;  that  it  has  an  ill-deJiiied, 
triaiif;ular  margiut  bounded  by  curved  lines; 
that.  it.H  inferior  ;in^)c  leiiclies  to  the  anleriur 
commiiisure,  where  it  lie^  exposed  beiweuu  the 
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Euitcrior  peduncles  of  the  arch  and  ihe  fiUcls  of 
tliL-  pcrfumtcil  plate;  tliat  lis  apex  U  found  be- 
tween the  arch  and  the  atiterior  comiiiissuret  in 
tiie  vicinity  of  the  lyre;  and  that  its  third  and 
rounded  angle  15  at  the  concave  gurface  of  the 
anterior  fold  of  the  |^-at  commissure. 

Considering  this  hody  m  a  centre,  and  de- 
scribing first  the  parts  most  closely  connected 
with  it*  he  obscrvcfi.  that  the  base  of  the  triangle 
is  short,  the  under  concave  margin,  aud  lh(?  u|>- 
per  convex  one,  forming  the  longest  sides;  that, 
ut  the  fore  part,  it  heginn  by  the  meeting  of  either 
layer  of  epithelium  upon  the  anterior  commit* 
sure;  that  the  base  of  the  triangle,  above  sup- 
posed* is  fomicd  by  an  extension  [upward]  of 
the  |>artition  fmni  this  point  to  the  bendofihe 
great  commissure,  and  correspondfl  with  a  linear 
furrow,  wliieh  is  seen  on  the  base  of  the  hmtii 
between  the  fillets  of  the  perforated  plate  [here  he 
proceeds  fruni  beluw  upward;  but  itnmediiitely 
reveraing  that  order,  he  elates]  that  (rem  the 
poHtcriur  extrLniily  of  this  furrow,  which  itTiine- 
diatcly  touches  the  anterior  commissure,  a  dc* 
Iteitle  membrane  extends  to  the  commissure  of 
the  optic  tracks,  thus  completing  the  banc  of 
the  brain  anteriorly;  and  that,  from  this  linear 
furrow,  the  dupUcaturc  of  the  partition  may  be 
Lmfoldeil,  and  the  division  of  tlie  brdin  into  iwu 
similar  lateral  portions  cfibctcd. 

Elsewhere,  taking  [loints  generally  external 
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to  th€«e,  be  observes,  that  the  anterior  fold  of 
tfie  great  commissure  enda  wjtii  a  distinct  cod- 
cave  margin,  a  full  quarter  of  an  inch  before  the 
nntcrior  commissure;  that,  from  this  margin,  a 
furrow  exlenda  backward,  either  half  of  which 
results  from  a  reflection  of  the  epithelium,  which 
invests  the  anterior  horn  of  the  lateral  ventricle, 
and  assists  in  forming  the   thin  partition,  and 
that  a  rent  from  tbia  furrow,  therefore,  would 
split  the  base  of  ibc  partition ;  [so  far  he  proceeds 
from  above  downward;  but  immediately  revers- 
ing that   t>rder,   be   ^teitesj    that,   along   eitlier 
margin  of  the  furrow  belonging  to  the  superior 
commissure,  a  white  band,  continuous  with  the 
medulla  incognita,  i«  been  to  extend  lo  the  edge 
of  ihe  anterior  fold  of  thecomfiii^ure,  at  which 
point  a  blind  hole  exists;  that  these  two  white 
bands  are  the  fillets  of  the  perforated  plate;  that 
while  bundles  arc  generally  observed  to  be  de- 
rived from  tlicm,   which  in  mu^t  cases  plunge 
in  by  the  blind  hole,  and  lose  themselves  in 
tilt;  ttiiu  |>ftrlitiijii,  but  fiometiineft  are  continued 
aloug  the  convex  surface  of  the  anterior  fold 
of  the   commissure  ;   [licie    he   proceeds   from 
below  upward;  but,  immediately  reversing  that 
order,  he  «;tate»},  that  a  thin  layer  uf  nervous 
matter  is  continued  from  the  furrow  and  poetc- 
rinr  margins  of  the  fillets,  to  the  commissure  of 
the  optic  truck,  clof^ing  the  third  ventricle  at  tbc 
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fore  part ;  and  timt  tlic  coDcave  extremity  o(  tlie 
anterior  fold,  tlic  fillets,  the  perforated  pktc.  and 
the  grey  matter  of  the  inner  and  inferior  orivo- 
lutions  of  tho  anterior  Icibe»  arc  reciprocally 
coiitinuuu^, 

Thci^G  ttccuratc.  but  detached  and  irregular, 
views,  give  a  good  idea  of  the  parts  imaiedialely 
eonneeted  with  the  thin  partition;  but  1  do  not 
hvKitate  to  say  that  this  very  dirtiichud  und  irre- 
guUir  procedure  was  absolutely  hostile  to  Reil's 
peculiar  nietliod  of  tracing  fibres,  and  often  pre- 
Tetitcd  his  doing  so  to  any  considerable  extent. 
In  the  present  case^  it  probably  diverted  bis  at* 
icntion  from  the  more  remote  origin  of  the  thin 
partition,  in  tli«  perfmated  plutc  of  Meckel. 
Here  we  must  follow  a  more  dJi'cct  and  brief  pro- 
cednre^foracontinuation  of  the  preceding  critical 
one  would  occupy  loo  much  space  and  time. 

Tlie  ptrforattnl  phitt*  in  formed  of  a  particular 
substance;  and  although  il8  fibres  seem  to  be 
while,  yet  they  sipproach  to  those  of  the  other 
description. 

This  plate  comes  from  the  exienml  portion 
of  the  anterior  striated  body,  where  it  scea\si  to 
contribute  Co  form  the  inferior  wall  of  Ri>iJ's 
capsule. 

It  is  thus  in  contact  with  the  sj'stem  of  the 
peduncles:  and  it  may  thence  receive  fibrils 
from  nerves  of  touch. 
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It  is,  there,  moreover,  in  the  neighbourhood 
of  the  lateral  ex|ran«(ion»»  which  are  pruhably 
connectod  with  tofltc  and  hciuing. 

These  remarks  are  made,  because^  id  other 
eituations,  this  plate  appears  to  be  much  con- 
nected wttli,  if  it  be  iiol  €<iin|)osed  by,  tlie  ter- 
minations of  sensitive  nerves. 

It  then  runs  fonvBTd  between  the  optic  track, 
the  anterior  commissure,  and  the  externa)  root 
of  the  rtlfdctory  nervu;  uiid  il  is  r<!iTmrkiibIe  thai, 
in  parsing  forvvard  to  the  optic  commissure,  it 
takes  tlie  same  curve  with  the  optic  track. 

The  optic  ncrvGs,  from  tho  upper  part  ofthoir 
commissure,  then  send  numerous  tilnmeiitft 
to  the  perforated  plate,  Vicq  d'Azyr  showg 
well  the  grey  plate  ascending  from  the  junction 
of  the  optic  nerves,  which  shuUi  the  third  ventri- 
cle anteriorly,  iiud  extendi  towani  tlie  anterior 
commissure;  but  he  first  speaks  of  it  as  ihencc 
de>(ceuding  tu  the  junction,  and  then  mentions 
ltd  strite  as  running  upward,  and  the  most  ex* 
temal,  outward.  He  aftcrwimis  justly  rem^irktt 
what  no  one  acems  to  have  attended  to,  that 
difituict  iibres  of  thi»  plute  blend  with  the  tissue 
of  tbuac  nerves  of  which  they  ought  to  be  re- 
garded as  a  particular  origin  [termination]. 

Filaments  of  the  internal  root  of  the  olfactory 
nerve  may  also  be  traced  very  nuarly  to  the  per- 
forated plate  ;  so  that  it  ficems  to  be  composed 


• 


5 


THK    FHCE    eXVANSin\S.  &A\ 

of  (il^mf^iii^  from  the  terminations  offsomc  of  tlie 
chief  nerves  of  sensation. 

The  perforated  plate  then  contracts^  bends 
over  the  antcner  commissure,  ascends  by  the 
great  fissure  dividing  the  unterior  lubes  passf» 
behind  the  beak  of  the  ^reat  commissure;  and 
having  prL-vioijsJy  united  to  some  portion  of  the 
grey  tubercle  at  the  bottom  of  the  third  ventricl^^ 
cxpundn  intn  a  plate  snlTiciently  extensive  tn  be 
adapted  before  to  the  concavity  of  the  great  com- 
mifisure  and  behind  tti  the  convexity  of  ibe 
interior  pillars  of  the  arch,  as  has  been  already 
descrilied. 

Tht8  the  perforated  plate  appears  to  collect 
fibiih  from  some  of  the  more  important  iiervv« 
of  Kcnfie  to  carry  them  to  the  thin  partition. 

Of  the  3>;tn]€tnrc  of  ihm  organ,  I  have  only 
further  to  remind  the  reader,  that  between  ita 
layeni  in  a  ventrirle,  lined  witli  Uf>  proper  epilhi>- 
lium;  that  this  cavity  is  horn  a  line  to  a  lino  and 
a  half  ill  breadth  anteriorly,  and  narrows  to  & 
point  poftteiiorly,  where  it  terminates  above  the 
lyre  of  the  great  commissure;  thai  in  the  fit^tal 
brain,  it  communicates  with  the  third  ventricle 
jiosteriorly,  by  a  small  triangular  o|iening  be* 
twccn  the  anterior  pillarfi  of  the  arch  and  the  an- 
teriorcommissare;  and  thai  this  communication 
is  sometimes  found  open  in  the  adult. 

The  ventricle  of  the  partition  being  larger  in 
the  foetus  than  in  the  adtitt  already  indicates 
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that  it  is  one  of  the  p/>rlions  first  nec^iutrjf  in  ike 
prrccfttivt  jet/stan;  and  tlic  obscrvalion  of  the 
WcDzels,  thai,  in  qua<lnipciU,  it  seems  to  have 
ttic  same  proportion  «3  in  man  to  the  ma^nitudo 
of  the  brain  and  to  the  kngib  of  ihv  superior 
comni insure,  corroborates  this  view  ofiu  primary 
necessity.  This  nuy  indeed  well  existt,  a»  it 
receiver  the  6rst  und  shortCijtt  terminations  of 
some  at  least  of  the  sensitive  nerves. 

ExpansiooA  similar  to  thia  are  also  found  be- 
tween lliif  tubercteti  and  eerebeir  and  between 
certain  parts  of  the  ccrcbcl  posteriorly. 

Thus,  behind  ihe  posterior  tiiberele»  is  formed 
an  cxpans^ion,  which  adheres  to  the  inner  edge  of 
either  anterior certbellic  peduncle;  and,  opposite 
to  it.  but  behind  the  cerebe),  i»  situated  another, 
which  has  a  middle  portion  attached  to  the  no* 
du!e,and  twofree  aemikinarpoi'tiunsatlaclied  lo 
the  small  body  called  the  tlock  ou  either  side. 

The  former^  ^ays  Tiedcmann,  exists  in  all 
mammirerous  animals;  but  the  Utter  does  Dot 
present  the  «ame  regularity :  in  the  bare,  rabbit, 
beaver,  &c.  it  i»  merely  indicated  by  a  prominent 
line  or  margin ;  and.  in  the  shcep^  ox,  dog,  cat, 
horse,  kc,  it  forms  a  BmaM  membrane,  slii^hlJy 
connected  to  the  appendages  of  the  flocks. 

With  regard  to  the  anterior  or  tubercular  ex- 
panaiou,  Heil  states  that,  between  tlic  bodieA  of 
either  anterior  peduncle  of  the  cerehel,  id  the 
anterior  expansion,  consislin^f  of  fibres  {parallel 
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witb  those  of  the  peduncles;  that  either  of  its 
liurfaces  is  covered  wUh  epithelium;  that  the 
upper  surface  is  sometimes,  at  an  early  period, 
white,  but  is.  in  most  instances,  covered  with  a 
tran.'*ver»ely  furrowed  layer  of"  grey  matter ;  that 
in  the  latter  cave,  the  first  lobule  of  the  superior 
vermiform  process  is  in  some  manner  continuouii 
with  the  expansion;  and  that  a  small  process 
extends  »omc  way  upon  the  expan.sion»  derived 
from  ilic  centre  of  the  posterior  tubercles. 

These  facU  are  important  aa  showing  more 
particularly,  what  Is  indicated  gen(;ra11y  by  itit 
^tuation,  namely,  that  the  anterior  cxpnn»ion  be- 
longs r;ither  to  the  luberelesthan  to  theeerebel; 
for  it  is  evidently  connected  with  the  former;  and 
we  know  that  the  course  of  the  fibres  and  of  the 
^action  of  these  parts  in  from  the  tubercles  toward 
theeerebel:  suchwehaveseen tobetbecase  with 
the  peduncles  which  support  this  mcmbranc- 
We  might,  therefore,  Mupposo  that  it  bears  the 
same  relation  to  the  tubercleaand  (as  in  the 
sequel  will  be  seen)  to  invcluntaty  nen'e^,  (hat 
the  thin  partition  hears  to  the  more  mi;x>Ttant 
nerves  of  buuvatiun,  Wc  accordingly  find  the 
internal  oculo-nuisciilar  which  is  perhaps  alto- 
l^theran  involimtary  nene,  and  the  general  ueii- 
lo-muscolar  and  trifacial  which  arc  more  or  less 
to— that  is,  ull  the  nerves  belw<^en  the  braiu  and 
ccrebcl,  cither  evidently  attached  to  it,  as  the 
former,  or  apj>ruaehing  closely  toit,  axihe  latter. 
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It  UaUo  certain  that,  from  the  median  furrow  of 
the  Ibiirth  ventricle,  delicate  wbite  bundles 
cnnorgc,  probably  the  terrainatians  of  the  lower 
involuntary  nerves,  which  attach  tiicmsckes  to 
the  inner  margin  of  lUotiupcrior  peduncles. 

The  posterior  cxpanflioup  Heil  divides  into  a 
middle  i^lciiderer  and  attached  portion,  and  two 
Literal  Ti^ee  and  seniihinar  portions;  and  Atate* 
that,  of  the  two  lateral  poriioaa,  the  substance  is 
white,  the  structure  membranifarm,  the  epithe- 
lium that  common  to  the  fourth  Tenlrkle,  the 
Ibrm  semilunar,  the  amvex  margin  adherent, 
the  concave  edge  turned  forward  and  unattached, 
so  tliat  it  is  easy  lu  introduce  a  probe  above 
either  of  them,  and  to  carry  it  round  il8  eotivejc 
attached  circumference  ;-^that  their  outer  ex* 
tremitie«  are  attached  to  the  internal  ftharp 
margin  of  the  docks,  and  pass  alongthcsc  bodies 
to  the  point  at  which  their  fir^t  plates  are  given 
off; — that  from  either  outer  extremity,  the  t\xcd 
and  convex  mar^n  may  be  traced  backward 
lo  the  rout  of  Ihc^  almond-like  lubes;  bein|[ 
tidheront  during  ibu  lirst  half  of  this  passage  to 
the  Krstiform  bodies;  thnt  tlx^ncc  the  convex 
inar^^in  passes  under  the  anterior  [>cdunGles, 
being  attached  all  the  way  to  a  roller-like  eleva- 
tion of  white  matter,  which  surrounds  the  pofite- 
rior  margin  of  the  semiglohulor  cavity  there 
formed  ;  that,  in  it8  approach  to  the  white  lateral 
surface  of  the  >pi^l  iind  nodule  [smull  mental 
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prcviniiu'tices  behind  the  pyramid],  ihc  convex 
and  fiUnched  margin  of  the  cxpimsion  is  inclined 
forward  and  downward ;  and  that  it  then 
oo<a1c»ce6  with  the  white  stem  of  theso  parts ; — 
that  the  unHtlucheil  margin  of  the  lateral  purtion 
of  the  expansion  pasties  from  side  to  side  across 
the  aemiglobular  cavity  formed  by  the  contigu- 
ous partSr  t^nd  below  the*  Einterior  and  pojsterior 
pediinrteK;  ami  that  the  Ujiper  surface  lies 
unadherent  in  that  cavity,  while  the  rounded 
extrf^nity  of  the  almond-like  lobe  rests  upon  (he 
under;  that  near  its  attachment  to  the  nodule, 
the  inner  extremity  of  either  lateral  portion  of 
the  expansion  i»  split  into  two  plates  ;  that  the 
pofftcnor  lo^cft  itxelf  in  the  lateral  white  matter  of 
the  nodule ;  that  the  antericr,  which  is  from  two 
to  two  and  a  half  Iiul-s  broBd,  passes  ucras«  the 
fore  part  of  the  nodule,  adhering  to  it  by  its 
posterior  surface;  and  that  ttA  anterior  surface 
looks  to  the  fourth  ventricle; — that  this  is  the 
central  portion  of  the  posterior  expAn»ion;  the 
tipper  and  posterior  margin  of  which  joins,  at  an 
acute  angle,  the  auterior  expansion  immediately 
below  the  vertical  process  of  the  central  com- 
missure :  the  anlcnor  expansion  bcin^  iidherent 
to  the  white  matter  of  the  vertical  prDce!>s  for  a 
short  extent  before  its  union  with  the  posterior. 
Reil  then  anks,  *' for  what  object  are  these 
white  expansions  intended?  Both  have  an  at- 
tachment to  the  same  parts ;  both  are  of  the  same 
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pOBitiiera]«nt,  dmi  the  pcj»lenur  exy  miou  ii  hi 
idilioa  wiiJi  At  iDfcfiarpoctiott  of  the  cerebri-'* 
K«w  h  sppev*  to  Die  tlivt  bit  own  &iihse* 
Cfooit  descriptioD  of  tht  Sock  iodicates  the  re- 
ply to  the  qoevtkm.  He  observes  tbal  either 
flock  Kc«n»  to  be  the  ^cnn  of  an  ill-dciYlopcd 
lobe;  that  (be  nodule  may  be  their  commisftu* 
ral  portion:  &nd  that  tbe  union  of  this  to  the 
flocks  is  L'fTected  by  the  latemJ  portions  of  tba 
expuksioo; — tbai  the  stem  of  the  Rock  divides 
into  two  root!*,  one  of  which  passes  round  the 
posterior  margin  of  the  semiglobular  cavity  to 
the  pyramid,  and  tbu  uther  trai]s\-en*ely  across 
the  posterior  peduncle  to  the  central  depression 
in  tlie  floor  of  the  fourth  ventricle ;  and  tliat  be* 
twccn  the  two,  the  outer  comer  of  the  lateral 
portion  of  tile  iHistcrior  expansion  juitis  the  stem 
of  the  flock, 

Tht  vreiniTy  of  all  Iheae  parts  to  the  organ  of 
hearii^  h  remarkable.  This  expansion  traverser 
tile  ventricle  nearly  pEirullet  to  the  roots  of  tbe 
auditory  ticrvc,  and  may  easily  receive  Gbrc« 
from  it;  while  the  relation  of  the  flock  in  this 
respect  is  very  slronffly  indicalert  by  its  con- 
nexion, like  the  ftudilorj'  nerve,  with  the  floor  of 
the  fotirlh  ventricle,  aitd  by  the  circumstance 
that,  in  birds  and  luammatiap  its  greater  portJOD 
is  lodged  in  a  peculiar  depression  of  tbe  petrotis 
portion  of  the  tempomi  bone  between  two  of  the 
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semicircular  canak.  It  is  (Viutul  so  situiitvt] 
eTcn  ill  the  fcttus,  but  in  the  adult  it  recedes 
from  it,  as  that  portion  of  the  bone  \*i  filled  up. 

It  seems,  therefore,  uot  improbable  that  as 
nerves  conoccteil  wilh  perceplioii  ast-inl  (crmi- 
natioDs  to  tbc  thin  partition  or  cerebral  expan- 
ftioii,  and  Jieryei*  connected  with  involuntary  ac- 
tioa  to  the  tubercular  expansion,  bo  nerves  con- 
nected with  voluntary  actioo  send  teiminations 
to  the  ccrcbcUic  expansion.  Thus  these  ex- 
pansiona  generalty  may  apparently  lie  regarded 
as  receiving  tbc  first  and  most  direct  termina- 
tions of  the  encephalic  nerves. 

The  fuucltOD  of  these  expansions  must  oc- 
cordin^^ly  be  merely  to  receive  successive  per- 
ceptions, of  which  we  are  conscious,  as  all  these 
expansions  art;  exposed  in  the  ventricles.  As, 
however,  the  ftucceesive  actions  transmitted  to 
these  i^nrtA  are  instantaneous,  as  each  probably 
obliterates  iiis  predccest^or,  and  as  they  must 
precede  the  inkpre^sions  of  memory,  and  the 
subsequent  combinatjon  of  perception^  they 
probably  compose  not  ideas  but  tlie  mere  first 
percepticDs  of  external  objects;  and  that,  in  the 
rery  fir^l  innlance,  we  receive  and  contemplate 
these  disiiftctig,  consciousness  seems  lo  ottest. 

Now,  simple  as  this  first  operation  is,  it  seems 
to  be  the  great  material  that  sensation  affords^ 
the  element  of  every  other  operation  that  takes 
place  in  the  mind;  and  consequently  all  other 
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mental  o|jerations  must  consist  <.-jther  of  i>ercep- 
tions  combined  with  each  olhcr,  influenced  by 
tlitf  will,  or  modi^ed  by  the  conditions  of  utber 
systems,  w 

I  have  treated  of  these  expansions  last,  ia^fl 
stead  of  first  among  the  superadded  orj^ns,  as 
the  instftotaneousnes-s  of  any  Action  taking  pince 
in  them,  their  priority  and  their  simplicity 
would  seem  to  rec|iiire.  ond  I  have  nut  insutad 
on  my  conclusions  respt^cting  lUeuij  but  con- 
sidered ihe^e  only  as  probable,  becaiij^e  sitkce 
the  general  reception  by  them  of  the  first  termi- 
nations of  nerves  has  struck  me,  I  have  not  been 
able  to  procure  a  brain  for  the  purpose  of  roort 
exteasively  verifying  the  circumfitance.  TIic 
indications  however,  are  so  strong,  that  I  feel 
satisfied  of  the  result. 


SECTION  X. 
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MODI  IV  vmcn  rm  mutll  rvwcriints  rnoDucE  the  utm 

C(>MrOUM>  ONES. 

In  this  and  the  preceding  sections,  I  crobar* 
rass  myself  with  none  uf  the  common  doctrii^ef 
of  '*  the  philosophy  of  the  mind,"  Those  who 
have  written  works  wiih  this  tille  have  never 
known  anything  of  the  structure  of  the  braio; 
and  they  mjghtjiist  as  well  have  written  about 
the  phik-Bophy  of  the  steam  engine,  withovl 
the  slightes^t   knowledge  of   mechanicft!     De»- 
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cartes  appears  to  have  been  aware  of  this.  This 
domain,  indeed,  is  that  of  the  physiologist  and 
of  the  medicni  philosopher  alone;  and  if  the 
latter  cultivate  it  duly,  it  will  do  more  to  raise 
hifi  character  than  all  he  ha>^  hitherto  achieved. 
It  is  a  domain,  however,  on  which  he  must  not 
suffer  the  ignorant  and  unqualified  to  trespass. 
In  Xh^i  domain,  the  so  called  moral  philoj^opher 
is  a  mere  puachcr,  and  may  easily  be  convicted 
whenever  he  ih  caught.  He  ha«  not  one  re- 
quisite qualification,  and  may  be  said  to  carry 
only  a  forged  certificate  in  his  pocket. 

From  what  has  now  bt*en  said,  it  seems  pro- 
bablc  that  the  first  function  performed  in  the 
brain  is  that  described  in  the  last  section.  From 
that,  it  would  appear  that  the  first  and  shortest 
terminations  of  sensitive  nerves,  or  of  the  fienst- 
ttvc  portions  of  compound  nerves,  run  directly 
to  the  free  medullary  expansions;  in  which  it 
•eems  probable  that  the  action  of  an  org»n  of 
sense,  being  merely  re|iealed  in  the  common 
seosoriump  and  accompanied  by  consciousness, 
6rst  becomes  perception. 

It  in  evident,  however,  that  something  else 
must  take  place  in  the  brain  before  any  founda- 
tion can  exi^t  for  the  higher  processes.  We, 
accordingly,  find  lliat.  by  a  longer  traject,  other 
terminations  of  the  same  sensitive  ncrvca,  at  the 
same  moment  iinpressed,  puiss  to  the  convolu* 
tioi^s,  forming  a  great  terminal  and  expanded 
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oT^tij  and  lliere  le»ve  Lhone  impressions  on 
which  memory  depends-  Thus,  not  only  the 
existence  of  perceptions,  but  the  cotint^xion  of 
them  wilh  pa&t  ones  of  the  same  description, 
precede  the  formulion  of  ideas;  and  conscious- 
ness tells  lis  that  precisely  such  existence  and 
memory  of  distinct  pcrctrptioiis  are  iiecetsar)'  to 
ever)'  clear  and  definite  idea. 

The  irLtcrcoD\-oluiional  bundtt's,  connocting* 
in  a  thcuBand  ways^  the  parts  of  the  last  m«n- 
tinneci  organ  tliroiighout  \tn  vaM  extent,  next 
present  the  means,  and  we  are,  often,  if  not  al- 
ways, conscicun  of  the  act,  of  associating^  past 
but  difTorcnt  imprcs«ionB,  with  present  onea. 
These  asttociations,  as  wc  knovr,  may  be  similar, 
contrasted,  &c. ;  and,  whatever  they  ate,  they 
always  tend  to  encrease  the  distinctneaa  of  the  ^M 
idea  we  are  forming.  This  precession  of  asso-  ^ 
cialion,  as  well  as  of  memory,  is  obrioujfly  useful, 
if  not  e^ential,  in  the  formation  of  distinct  t<le«g. 

Th««,  rapid  (hough  the  process  is,  it  Is  only 
after  the  triple  operation  of  receiving  percep- 
tions, of  remembering,  and  of  associating-*<4hat 
is  after  obtaining  the  most  perfect  knowledge  of 
perceptions  in  their  distinct  state,  that,  by  ihe 
^eat  centralizing  organ^  the  commissure,  we 
combine  them  in  a  complete  idea.  And  as  the 
organ  ofaccomphshing  this  is  the  mere  continu- 
atioii  of  Ihe  dispersed  fibres  of  the  preceding 
organs,  now  strongly  ami  rapidly  convei^ing,  it 
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8e«mri  impossible  to  contE?m|)late  \h\s,  without 
seeing  the  neccsaily,  as  well  as  feeling  consci- 
ous of  the  truth  of  tlim  function.  The  couclu- 
sion,  too,  is  obviousp  that,  rapid  as  this  process 
is,  it  is  thu$  capablif  of  t)ie  greatest  accuracy. 

But  the  returning  or  rlesceuding  cerebral 
bundles  which  also  convergi?,  though  less  can* 
spicuously,  from  the  convolutions,  have,  during 
the  last  dcjicribecl  Mjx^ialiun,  carried  ^  Hhare  of 
thc^e  motions  toward  the  po^tenor  striated  bo- 
dies, whence  they  may  proceed  separately,  but 
may  also  be  joined  by  the  sheets  thither  descend- 
ing from  the  comtnissure.  Speedily,  therefore, 
by  an  involuntary  reflective  process — the  func- 
tion of  the  cerebral  arch,  commencing  just  be- 
fore the  cerebral  action  had  reached  the  organ 
of  ifvill,  and,  after  a  circuitous  course,  terminat- 
ing near  where  it  usually  begins^  the  past  per- 
ceptions are  Compared  with  now  pre&cnt  ones; 
and  ast  in  their  lon^  iransit.  they  arc  associated 
with  the  state  and  the  wants  of  the  vital  systenij 
pleasure  or  psiin  is  superadded  to  the  idea 
which  they  form,  and  which  consequently  be- 
comes an  emotion.  And  here,  as  before,  con* 
sciousncMk  confirms  lIiiK  truth.  \t  is  <:vid<:nt, 
too,  that  the  production  of  emotion  is  enforced 
by  important  branches  of  the  nerves  of  s^ht 
and  smell  — senses  of  relation  directly  pro- 
ducing emotion,  terminating  precisely  where 
ihe  cerebral  arch  begins. 
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Cerebral  action  now  has  not  only  been  re^ 
jnforced  by  occumulatcd  pcrccptionSj  but. 
wilh  ihe  idea  which  these  funn,  has  Ix-eti  as^w)- 
ciated  a  rdalion  to  the  vital  system  and  its 
wants,  which,  adding  pleasure  or  pain  to  the 
idea,  they  compose  nn  emotion :  and,  the  gfreat 
cerebral  organs  be-iiig  thus  occupied,  wc  might 
naturally  expect  an  extension  of  their  action  to 
the  cerebel^  the  physical  means  of  which  have 
been  explained.  An  appeal  to  consciousnces 
corroborates  this  view;  for  it  tells  us  th<tt  to 
pleasure  or  pain  ft»  nrituraUy  succeeds  desire  or 
aversion,  the  Amction  of  the  or^n  of  will.  The 
organ  of  will  iixust.  as  we  have  seen,  by  means 
of  its  descending  annular  masses  re-ac(  ujKin  thi; 
brain,  and  by  adding  desire  or  avergion,  to 
pleasure  or  piiin,  must  convert  the  emotion  to 
passion.  This  conversion  is  evidently  enforced 
by  important  branches  of  the  nerves  of  hearing 
and  taste-'scnses  of  motion  directly  producing 
pasaioD,  terminating  precisely  where  the  cere* 
belHc  ring  begins. 

Of  ihe  localities  of  the  three  latter  fuuctionst, 
of  combining,  comparing  and  determining,  it 
may  be  observed — that  the  combinmg  faculties 
are  connected  chiefly  with  the  anterior  superior 
part  of  the  brain,  in  which  two-thirds  of  the 
great  commissure  is  placed  and  where  the  ex- 
pansion, from  the  peduncles,  of  the  nerves  of 
touch,  tlie  sense  btloitging  to  pure  objects,  ob- 
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jeclfl  Qfi  they  arc  in  Uiemselve*,  is  least  asso- 
ciutcd  with  the  nerves  of  sigbl^  hearing,  &c. 
whic!>  send  great  branches  to  the  middle  end 
|xiHtenor  part  of  tlic  brain  ; — that  the  comparing 
faculties  are  connoctcd  chiefly  with  the  middle 
and  inferior  part  of  the  biain,  in  which  the  arch 
is  entirely  placed,  and  whither  the  nerves  of 
sight  iind  smell  the  senf^es  belooging  to  rela- 
tione, in  a  great  measure  pass  ;— and  that  the 
dctcrniining  faculties  are  connected  chiefly  with 
the  posterior  part  of  the  brain  and  the  cerebel, 
whither  the  nerves  of  hearing  and  taste,  the 
senses  belonging  to  motions,  chiefly  pans.* 

Of  the  natural  succession  of  these  farultiea,  it 
may  be  observed,— that  combining,  dependent 
on  the  anterior  part  of  the  brain,  should  evi* 
dently,  as  it  doe^,  succeed  8en$Qliou  and  per* 
caption,  because  it  is  immediately  derived  from 
them ; — that  comparin{j^  dependent  on  the  mid- 
dle partuf  the  brain,  »liould  aA  evidently  succeed 
observing,  because  it  can  thence  alone  derive 
its  means , — that  determining,  dependent  on  the 
posterior  part  of  the  brain,  should  not  lc«s  evi- 
dently succeed  comparing,  because  it  can  l>c 
founded  on  that  alone  ; — and  that  volition,  de- 
pendent on  the  ccrcbcl,  sbould  evidently,  as  it 

*  The  porliona  of  lli«  bnua  In  whicli  the  ncr*re«  of  other 
»cnMi  tcrminQtr,  connbinc  eia  well  m  ihtf  dor*^  bul  %hty  are 
tutCMAiretf  ooiin^ctcrj  with  ilio  cidditioii  of  new  foicallic*,  uiJ 
%Tt  th«ncc  cUu«4^  tt  in  ihctc  lUCcciAivG  odditiont  which  tn- 
Uff*  th«  brain  poiictiorl;  and  pvt  ii  iu  peculiHr  form. 
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does,  succeed  detenu  ming,  and  influciicc  mu 
cular  motion. 

The  resulu  of  combining  zs  we  have  seen, 
urc  ideas:  the  results  of  comparing  arc  emotiond; 
the  rcJ^ulU  of  detenmning  an:  passiuns,  ur,  mw 
sinaply  considered,  desire  or  aversion. 

CDiiseiouKnefis  aceoni[iaiiie8  tUe  whole  of  I 
operations. 

It  is   scarcely  necessary  to  illustrate  t 
simplcM  operations  of  the  mind  by  ex&oriplea 
Tills  uiiiy  be  done,  however;  from  aeorrespoad 
JDgly  simple  object.      If  an  orange  were  laid 
before  any  one,  he  would  have  distinct  percep* 
tions  of  fornix  colour,  smell,  &c.  i^eacbof  tbc 
would  he  instantaneously  remembered,  if  it  ha 
previously   impressed   the   organ  ;^the  vrbol 
would  quickly  be  combined  in  an  idea  or  imafre 
of  the  object  ;~it  would  next  be  involuntarily 
referred  to  the  wants  of  the  vital  sy&lein,  and 
pleasure  or  pain  being  added  to  the  idea,  i 
would  thus   become    an    emotion;  —  the   will 
would  then  be  called  into  action,  and  desire  or 
aversion,  being  superadded  tu  the  emotinti,  it 
would  become  a  passion ; — volition  would  finally 
excite  iKp  muscles,  and  the  oraiijjc  would  per- 
haps be  grasped  by  the  hand. 

In  this  and  in  every  case  of  llie  aclivlly  oft 
mental  functions,  it  is  obvious  that  this  suc- 
CG£sii>n  and  combination  may  be  more   or  less 
vuricd*  They  arc  hero  described  ia  such  succea 
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sion  as  npj^ears  to  be  at  once  the  mnsl  untml,  and 
to  indicate  their  natural  dependence. 

To  each  of  these  processes,  then,  a  corres- 
ponding; organizatron  exists  in  the  internal  part 
of  the  brain;  but  I  can  discover  no  vestige  of 
any,  for  the  thirty  or  forty  little  functions  of  the 
craniolngists. 

It  seems  to  be  in  connexion  with  these  ear- 
liest and  simplest  opentions  that  what  is  called 
intuitive  evidence  Khotjld  be  mentioned,  as  its 
two  species  belong  respectively  to  perception  and 
conKtousneBB.    These  are: — 

1  -  The  evidence  of  the  external  world. — This 
is  variable,  owin)^  to  the  variableness  of  the  senses 
Uirough  ^hich  it  is  ficr|uired;  and  it  was  the 
ascription  of  this  variablene^  to  matter  itself  that 
laid  the  foundation  of  tlic  system  und  of  the 
erroneous  conetusionsof  Berkeley,  as  I  long  ago 
showed.  The  variablcncasof  the  senses,  however, 
its insi^panibloriomuur organization;  and itift only 
mistake  that  can  here  lead  to  wrong  concluaioci. 

2.  The  evidence  of  internal  consciousness, — 
This  is  as  infallible  as  the  preceding,  and  if  it 
seem  lEiorc  difiicult  to  follow  in  its  details, 
that  is  owing  to  the  almost  universal  neglect 
and  want  of  practice  in  retracing  mental  opera* 
tions.  This  I  believe  to  be  the  most  improv- 
ing [miciice  in  which  the  mind  can  engage, 
and  the  best  preparative  for  its  most  delicate 
operationti. 
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It  ^*i)l  be  obser\*ed  that  the  fuDCtiond  already 
described  are  far  more  simple  in  their  nature 
than  they  are  generally  represented  to  be;  and 
I  am  quite  gatigfied  tbtit  it  is  the  neglect  to  pro* 
ceed  thus  that  has  always  embarrassed  meotal 
physiology.  Each  of  these  functions,  however. 
has  become  successively  and  gradually  more 
complicated.  They  all  admit  of  yet  furlber 
complications;  and  all  of  these  complications 
appear  to  be  produced  by  the  subjection,  in  a 
greater  or  less  degree,  of  perception  and  its 
effects  to  the  will — by  the  voluntary  directioo 
or  determination  of  mental  operations,  uf  which 
the  last  described  organ,  the  cerebellic  ring,  is 
the  means. 

When  perception  \s  placed  under  the  guid- 
ance of  the  will,  it  constitutes  attention. 

Duguld  Stewart  observes,  that  it  appears 
from  the  acquired  perceptions  of  sight,  that  a 
process  of  thought  may  be  carried  on  by  the 
mind,  without  leaving  any  trace  in  the  memory ; 
and  many  facts  prove,  that  impressions  may  be  fl^ 
made  on  our  organs  of  sense,  and  yet  be  for-  ^^ 
gotten  next  moment*  In  such  cases,  our  want 
of  recollection  is  ascribed,  even  in  ordinary 
conversation,  to  a  want  of  attention  ;  so  that  it 
seems  lo  be  a  principle  sulGcicntly  asccrtnitied 
by  common  experience,  that  there  is  a  cerlaio 
aci  or  ctrrdofi  of  the  mind,  necessary  to  fix  in 


J'ttODUCTlON  OF  COUFOUND    PLNCTIUNS,    £A7 

the  mcmorj%  tlie  ihougbls  and  the  perccpljona 
of  v^hich  wc  arc  conscious.  This  act  is  one  of 
the  simplest  of  all  our  intellectual  operation^ 
and  yet  it  has  been  very  little  noticed  by  writers 

As  relating  to  this  subject,  I  may  here  observe 
that  owing  to  the  variety  of  the  apparatus  of 
thought  in  man,  ccrtaia  disadvantages  appear 
occasionally  to  arise.  The  chief  of  these  ar<* 
probably  dependent  on  the  interconvolutional 
organs  and  the  arch.  In  consefjuence  of  thesep 
when  rcadingp  or  when  hearing  others  epeok 
during  a  considerable  time,  asstociatioii  or  invo* 
luntary  reflexion,  the  fuQctions  of  the  respective 
parts  referred  to,  carries  us  dway  from  the  proper 
subject  of  our  attention.  Such  distractious  will 
probably  be  great  in  {>roportioa  to  the  develop* 
ment  of  the  orgiins  alluded  to. 

I  recollect  having  perpetual  struggles  of  thi« 
kind  in  attending  to  lectures  when  a  student. 
After  observing  and  regretting  these  distractions, 
I  resolved,  at  the  beginning  of  each  course  of 
lectures  which  1  atttndcdp  to  hear  them  through, 
without  having  one  neglect  of  thjit  nature  to  re- 
proach myself  with.  In  this^  I  sometimes  suC' 
ceeded  for  months,  hut  never  throuf^hcjul  a 
course.  The  nonsense  which  the  lecturer  some* 
times  spoke  and  the  scorn  it  excited,  the  train 
of  thought  which  even  this  nonsense  oceavionally 
called   up,  the  more  useful  conclusions  which 
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sometimes  seemed  almost  within  mjr  grasp,  ifl 
would  but  abandon  my  mind  to  tbeir  ptir&uit, 
the  idler  visions  that  imagination  sometimes 
suppliedt  Ihi;  confusion  caused  by  incesiLanL 
stmg'glcs  against  all  this,  oAen  defeated  my 
most  determined  resolves- 

notbioi^  aocordiugly  seems  to  me  more  im- 
portant than  ihe  frequent  exercise  of  the  organ 
of  will  in  its  influence  over  that  of  pcrccpti(Hi, 
&c.  Where  the  latter  i^  of  high  developmvnt 
end  powerful  function,  such  control  and  guid- 
ance appear  to  me  to  be  the  consummation  of 
mental  excellence. 

When  memory  is  guided  by  the  will,  it  con- 
stitutes recollection  or  conception. 

When  association  15  similarly  inRuenced,  it 
appears  to  constitute  imagination. 

hi  illustration  of  the  last  three  proceiise-4  (by 
the  kind  of  example  previously  employed^  it  » 
evident  that,  if  the  will  (urn  the  senses  and  per- 
ceptions to  the  external  qualities  of  the  supposed 
orange^  we  may  become  better  acquainte<l  with 
each  of  these  by  means  of  tUtention ;— if  such  on 
object  liad  been  seldom  seen  r>r  seen  only  at 
some  remote  penod,  the  will  might  guide  the 
memoiy  to  a  more  or  less  perfect  reeotittlion  of 
it; — and  if  the  image  of  the  orange  were  o&so- 
ciated  with  the  grove  where  it  grows,  the  will 
might  carry  us,  in  imagimuiorij  with  Goethe*  to 
the  land 
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*'  WO  die  Zilroncn  bliiha, 
Vm  dunkcln  LauIi  die  Gold  orau^n  ^liilin, 
£in  aaaftcf  Wind  vom  blfiu«n  llJinmcL  wcht. 
Die  Myrtfao  itiil  und  hoch  dcr  Lorbcor  fttoht.'* 

When  the  process  ofcombiuing  is  complicated. 
It  is  called  iinderstatLdin^:  wlien  the  |>txice«R  of 
comparing  is  comphcated,  it  is  called  reasoniDg;: 
wlivu  the  process  of  determining  is  complicated, 
it  id  calkd  jud|^nn<;. 

We  are  too  apt  to  mistake  these  last  for  the 
first  operations  of  the  mind,  when  in  reality  they 
are  preceded  by  all  those  already  deHcribed. 
It  is  this  mistake,  a?  already  observed,  that 
makes  mental  operations  seem  far  more  com- 
plicated than  they  arc. 

Understand  in  jf  difient,  ihcui,  from  combining 
in  tlii£i,  that  while  the  materiala  of  the  latter  are 
only  simple  anil  dtsliuct  |>erct;ptioi»4,  and  ideas 
are  it«  residUi,  it  is  these  last  which  are  the 
materiahi  cf  llndu^^ta tiding,  and  which  it  cm- 
ploys,  cither  as  co-existing  or  succc^ftivo* 

ThnM  if  we  are  tohl  lh»t  an  onini^e,  for  ceruin 
reasons,  U  cooling,  or  that  champagne,  for  cer- 
tain rcAAons,  is  heating,  wc  arc  presented  with 
the  idea  of  the  orange  or  the  champagne,  with 
that  of  a  c<K>)ing  or  heating  property,  and  with 
those  involved  in  the  reasons  alluded  to,  and  all 
these  in  connexion  ;  for  if  this  were  not  the  ease 
they  woidd  only  be  so  many  distinct  idea«. 
Here  then  are  not  merely  several  ideas  more  or 
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less  simple,  but  Ihey  are  placed  in  certain  rela-< 
tions  toeacb  other.  To  the  knowledge  of  ihvsc 
reIatioiis>  the  term  understanding,  in  its  most 
limited  sense,  U  applied — Uiey  are  said  to  be 
understood . 

U  vfdiis  ill  reference  to  tlii»  knowledge,  not  of 
f^ct  only  but  of  relations,  and  to  the  cncrcas^d 
number  and  complication  of  these  in  higher 
mental  processes,  that,  at  the  beginning  of  this 
work,  T  made  some  observalions  respecting  them 
which  these  more  systematic  views  will  now  be 
found  to  corroborfilc. 

To  collect  facts,!  then  observed,  is  the  first 
duty  of  the  enquirer;  and  in  doing  so,   the  ut^^^ 
most  accuracy  is  the  principal  rcqutsJIe.  ^^ 

"  Merely  to  collect  facts,  liowever,  is  an  easy 
and  mindless  taak,  that  any  common  being  can 
perform  :  it  requires  eyes  and  hands^  and  almost 
dispenses  with  a  brain:  it  is  the  work  of  a  toil- 
ing wretch  who,  like  the  mi«er,  is  incapable  of 
using  what  he  possesses.  Merc  facts  lie  around 
even  tlie  savage ;  but  he  knows  not  what  he 
sees.  And  such,  precisely  such,  is  the  case  with 
tlie  mere  learners  ofthe  names  of  things,  the  col- 
lectorsof  little  facts,  the  uudiscriminaling  triflcrs^ 
who  think  they  are  cultivating  the  sciences. 

"When,  in  scientific  research,  no  distinction 
is  made  between  great  and  little  facts — when  no 
enlarged  view  is  taken  of  structure — when  no 
analogy  is  dreamt  of — when  no  forethought  of 
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function  cxials— the  mind  is  bewildered  amidst 
tile  iiiultigjticatiou  oftriflcss,  iio  iiutioii  of  relative 
importance  \a  acquired,  and  no  great  conclusiou 
can  be  attained/' 

"When,  on  the  contrary,  the  greater  fucts» 
tb<.<  largest  views  of  structure,  every  analogy  our 
knowledge  can  afford,  and  every  Indication  of  tlie 
general  courfte  of  function,  are  chiefly  thought 
of,  the  smaller  facts  seem  almost  to  arrtrn^  them- 
selves, (htrir  precise  mode  cfdejiendenLe  presents 
itficlf,  and  the  whole  is  accurately  systematized/' 

In  this  mode  of  procedure  there  is  no  room  for 
foolish  prcposBCSSion  :  if  hypothesis  open  upou 
(he  mind,  it  hi  rational  hypotliesis:  thus  founded, 
it  hazards  no  serious  error ;  and  true  theory  is 
generally  iu  reptile, 

"To  collect  facts,  then,  discerning  great  from 
little  objects,  to  arrange?  them  in  the  order  of 
their  relatione  and  dependence — I  should  say. 
to  permit  them  to  arrange  themselves,  to  dis- 
cover the  system  pur!«ucd  by  nature,  and  spread 
through  all  things,  to  render  a  few  fuels  the 
means  of  predicating  a  thousand, —this  is  tJic 
highe&t  achieveineiLt  of  human  genius. ** 

it  is  here  that  signs  become  of  the  greatest 
imporlance  io  us. 

By  o«r  perceptive  powers,  says  Stewart, 
"we  are  made  AC([uaiated  only  with  wliut  is 
particular  or  individual;  but  this  description 
cumprchi^nds  a  very  small  part  of  the  subjects 

o  o 
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about  which  our  thoughts  are  employed.  Id 
by  far  the  greater  number  of  instaDces,  our 
reasonings  relate  to  classes  or  genera  of  objects 
or  of  events. 

"  An  appellative,  or  a  generic  word  is  a  name 
applicable  in  common  to  a  number  of  individuals, 
which  agree  with  each  other  in  some  pEirticuIars, 
and  differ  in  others.  By  means  of  such  words, 
we  are  enabled  to  reason  concerning  classes  of 
objects  and  classes  of  events,  and  to  arrive  at 
general  conclusions,  comprehending  under  them 
a  multitude  of  particular  truths.  The  use  which 
js  made  in  algebra  of  the  letters  of  the  alphabet, 
affords  the  best  illustration  of  the  nature  of 
general  reasoning,  and  of  the  principles  on  which 
it  proceeds." 

With  regard,  however,  to  the  doctrine  of 
abstraction,  its  chief  errors  have  arisen  from  the 
supposed  act  of  exclusion.  We  undoubtedly 
form,  by  the  aid  of  memory  and  association^ 
general  ideas,  or  ideas  of  the  general,  most  pre- 
ralent,  and  impressive  features  of  whole  classes 
or  genera  of  external  objects;  and  the  prt)ofI 
would  adduce  of  this  appears  to  me  indisputabler 
namely,  that  we  cannot  supply  the  details  which 
reduce  the  classes  to  orders,  or  the  genera  to 
species.  Of  these  general  ideas,  general  terms 
are  the  signs. 

It  is  here,  too^  in  connexion  with  understand- 
ing, that  the  second  kind  of  evidence  should  be 
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mcrtioncd ;  for  its  species  belong  entirety  to  the 
understanding  of  relations.  I  therefore  deviate 
from  tbe  common  method^  or  rather  waut  of 
inc;thod,  in  flcparating  tliL*  kinds  of  evidence,  nml 
QOticing  the  Ifttter  here.  Its  principal  speciea 
xeeiit  to  be;— 

1.  Mathematical  proof,  in  which  one  thing  is 
merely  shown  to  t>e  idi?ntical  with  another 
already  admitted. 

2.  SyllogiKtic  proof,  in  which  thai  which  ift 
predicated  of  an  individual  is  shown  to  have 
been  already  conceded  to  a  cl!).s». 

Thi»  kind  of  evidence  differs  from  intuitive, 
only  in  the  greater  complexity  of  the  process; 
a  perfect  demunUratiou  bciu^  camUituted  by  a 
chain  (if  re'iisonin^,  in  which,  however,  each 
liuk  IS  connected  by  intuitive  evidence. 

Thai  the  power  of  reasoning.  «iayfi  Stewart, 
"  is  implied  in  the  powers  of  intuition  and  me- 
mory, appears  also  from  an  examtiiation  ofihc 
structure  of  syltogisms.  [tis  impossible  tocoa< 
ceive  an  underatandmg  so  fomtcd,  an  to  perceive 
the  truth  of  the  major  and  minor  propositions, 
and  not  to  perceive  the  truth  of  the  roncluftion. 
Indeed,  a)«  in  thiK  mode  of  stating  an  moment, 
the  mind  i^  led  from  uuiversals  to  particulars, 
the  truth  of  the  conclusion  muet  have  been 
I  known  before  the  major  proposition  i^  formed  .'* 

I  Kea^^nin}^  is  employed  upon  the  rcsulu  of 

u  iinderftiaiiding.     The  performance  of  one  pro- 

l^  oo2 
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cess  of  understanding,  its  momentary  discbai^, 
and  the  instantaneous  reception  of  another,  in 
which,  from  their  rapidity  of  succession  and  the 
permanence  of  their  effects,  these  processes  are 
compared,  and  their  relations  rendered  obvious, 
appear  to  constitute  the  simplest  process  of  rea- 
soning. 

Thus,  still  to  adhere  to  as  simple  an  exempli- 
fication as  possible,  the  question  immediately 
arising  out  of  our  last  illustration    might   be, 
whether  we  should  eat  the  cooling  orange,  or 
drink  the  heating  champagne^     In   this    case, 
the  mind  would  alternately  perform  the  brief 
process  of  understanding  with  regard  to  each, 
or  would  compare  them  with  each  other  and 
with  the  wants  of  the  vital  system.     It  might 
further  contemplate  not   only  the  momentary 
gratification  which    the  use  of  either  would 
afford,  but  its  subsequent  effects,  the  relation 
of  the  champagne  to  future  habits,  &c. 

It  was  in  reference  to  this  higher  process  of 
reasoning,  that  I  expressed  opinions  contained 
in  an  earlier  part  of  the  work. 

Though  facts,  I  then  observed,  are  the  first 
object  in  science,  they  are  by  no  means  the 
only  object,  or  even  the  principal  one  :  they  are 
indeed  valuable,  only  for  the  conclusions  to 
which  they  lead  and  the  purposes  to  which  they 
may  be  applied. 

"  Long  experience  has  moreover  taught  me 
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thnt  we  know  little  or  nothing  of  facts  till  we 
know  something  of  functionft^ — that  we  thereby, 
iiid^dt  luerely  see  objects,  without  knowing 
what  wc  sec! 

"  In  the  cultivftlion  of  science,  in  short — 
without  factAj  we  are  id\^  ilre^tmers;  without 
reasoning,  we  are  trifling  fools ;  and  to  the  folly 
we  ndd  knavery,  when  wc  jiretcncl  that  it  j«  not 
yet  time  to  reason,  and  throw  on  nature,  or  on 
science,  the  futtit  uf  our  owu  ii]ca|iacity,  PactH 
and  reasoning  must  go  od  together,  or  there  it 
no  real  progrriss  made.  Their  ae  par  ate  result  ift 
a  chemical  chaos,  or  a  metaphyeiica)  phantasy." 

It  is  here  that  we  must  briefiy  consider  the 
method  of  reafioning  and  the  kind  of  evidence 
which  it  admits ;  for  in  order  to  entire  a«  much 
certainty  in  its  procedure  as  in  the  obftervations 
of  the  senses,  reasoning  is  subjected  to  a  rac- 
tbodf  which,  if  acuratcly  employed,  in  infallible. 

i.  In  inductive  proof,  we,  hy  means  of  parti- 
cular instances,  establish  a  general  taw. 

Our  means  of  doing  this  arc  of  two  kinds-^ 
Ist,  observation,  and  2dly,  experiment. 

In  the  phenomena  of  which  we  seek  to  obtain 
a  knowledge  by  observation,  it  is  obviotis  that 
cither  a  single  law  of  nature  operates  uniformly, 
or  that  different  laws  ar«  always  similarly  com- 
bined. It  \m  evident,  therefore,  that  by  care^ 
fully  observing  these  phenomena,  we  may  dis- 
cover the  luw  or  law»  on  which  they  depends 
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By  artificial  combinations  of  circunistancea, 
also,  or  experiments,  we  aometimes  diacoTCx 
conjunctions  of  phenomena  whicb  had  notoc-* 
curred  to  observation. 

The  method  of  observation  is  far  more  valaable 
thaD  that  of  experiment,  because  the  great  oper- 
ations of  nature  are  infinitely  more  instructive 
than  the  little  tricks  of  man,  in  which  the  per- 
former too  rarely  knows  what  he  himself  has 
been  doing.  Nature,  moreover,  presents  her 
phenomena  in  every  possible  stage,  so  that  her 
operations  become  clear  if  we  but  observe  and 
compare  them ;  while  the  experiments  of  our 
chemistry  produce  new  bodies  which  we  mis- 
take for  old  ones,  and  generally  leave  us  as 
much  in  the  dark,  as  do  the  lacerations  of  our 
living  anatomy. 

The  method  of  observation  furnishes  also  the 
kind  of  evidence,  as  already  observed,  which  is 
most  extensively  applicable  in  science.*  "  But 
that  method  requires,  that  numerous  facts,  en- 
lai^ed  views,  and  powerful  reasoning  feculties, 
should  be  employed.  If  so  conducted,  indeed; 
its  results  are  the  most  admirable  that  the  mind 
can  contemplate. 

"  The  method  of  experiment  is  far  more  li- 
mited. It  can  be  employed  only  upon  matter 
that  is  under  our  hands.     It  can,  moreover,  be 

■  Tiie  expediency  of  giving  here  a  brief  view  of  menu] 
physiology,  renders  it  neceuary  to  repeat  a  few  paras:nplu. 
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eniplo}e<1  li^ifety  ■i|it>n  ma^i^efi  chiefly,  and  these 
inanimate. 

'*  WlicTiexpL'rimcnti»ftmployediiponthcatora» 
or  molecules,  inslead  of  the  maHses.  of  boJit-s, 
the  circumstance  of  their  bcini?  minute  and  un- 
fieen,  and  tliat  of  their  combinations  being  Littla 
known,  increa«e.*«.  of  conrse,  tlie  chance  of  ob- 
scure result  and  unsatisfactory  conclu!*ion.  If, 
fur  instance,  as  i»i  often  Ihc  case  in  chemistry, 
the  intimate  nature  even  of  the  liquid  ot  fluid 
agent  employed  be  imperfectly  known,  or  it 
belong  to  tho^e  which  must  h^  deemed  simple 
only  because  they  arc  undccomposcd,  there  is 
every  probability  of  such  ex|icrjnient  only  ea- 
creosing  tJiat  chaos  of  chemistry  which  aucli 
modes  of  procedure  have  already  so  extensively 
created* 

"If  experiment  be  employed  not  only  on 
molecules,  but  these  animated,  or  in  tlie  act  of 
performing conuucled  and  ccjinplicatud  functions, 
it  is  worthless.  IT  lor  inslancc^asin  physjolog^y, 
ami  especially  in  ibe  physiology  of  tlit*  nervous 
eystcuK  wc  have  to  dctil  not  only  wjth  minute 
striicttirc,  which  the  very  institution  of  exiwri- 
ment  supposes  to  be  but  partially  known.— but 
also  with  living  functions  of  which  we  are  utterly 
ignorant,  and  these  functions  likewise  cumpli- 
cu  ted  with  the  inflliii^nceofnunierouii  connected 
parts,— of  all  whicii,  moreover,  the  functions  arc 
equally  unknown, — tlie  {>erfoiniance  of  experi- 
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mcnX  16  the  act  of  a  perfion  wlio  has  not  tbc 
i^l'igUtest  notion  of  the  ii^e  nnd  application  of 
experiment,  and  it  becomes  the  mere  play  of 
a  driveller  ox  an  idiot," 

Now,  by  the  comparison  of  facts,  koown  from 
observation  or  experimeut  to  be  true,  we  inftr 
facts  more  general  sutL 

In  tbiH,  the  guiding  principle  is  evidently 
aoEdo^.  This  is  somctiiucs  the  ouly  mode  of 
shniming  a  mulliplicity  of  errors  in  every  in- 
ductive process. 

Analogy  evidently  requires,  first  that  the  in- 
dividual case  shuuiti  be  understood,  and  secondly 
that  that  ca^e  should  strictly  cuincide  with  the 
nature  of  things,  or  with  facts  and  experience 
already  understood ;  for,  without  being  clearly 
understood,  no  resemblance  or  analogy  can  pos- 
sibly be  perceived. 

The  greet  importance  of  analogy  is  therefore 
evident;  and  I  accoidingly  observed  that  whco 
the  man  ofmcre  facts  affects  to  deprecalcanalogy» 
he  is  ijfnorant  that,  while  he  may  have  but  one 
series  of  facts,  or  rather  facts  unconnected  and 
in  no  ISeries,  tlie  arialogiftt  must  not  only  have  at 
least  two  series  of  facts,  and  stand  above  him 
even  on  that  ground,  but  must  al^o  be  tlis 
superior  on  a  far  higher  ground,  namely,  that  be 
knows  not  ouly  facts,  but  the  relations  which 
fiubsiHt  between  lliem — the  very  next  step  to 
the  di;«covery   ol    the   highest   truth,    and    qhg 
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wiiiiout  which,  ill  uittiiy  instances,  il  cannot  be 
reucbcd. 

For  Uie  kiinl  of  evidence  of  wliich  physiology, 
and  especially  mcnlni  physiology,  udmUs,  1  refer 
the  n^^diT  to  tlic  Aclverliseinetit. 

It  u  thus,  then,  thai  the  philosopher  csta- 
blUhcH  those  simple  laws  on  which  the  compli- 
cated phenomena  of  the  universe  depend. — 
Ami  ht^re  viulx  Uk"  first  purl  of  this  jjrocesjt* 

IL  Having,  however,  established  these  laws, 
the  reasoner  traces  order »  where  the  mere 
observer  of  facte  sees  only  a  chaos. 

By  tlic  applicatiuti  of  reasonings  he  determines 
the  effccls  resuUirig  from  the  ftgency  of  any 
number  of  these,  and  deduces  from  tbemceruin 
coDcltisions. 

The  first  i>ortion  of  thu  method  i^  tc^nncd 
Analysift;  the  second,  Synthesis. 

The  analytical  method  is  especially  neces<%ary 
for  the  lin^t  irive(>tigation  of  truth.  In  it,  wo  col- 
lect many  facU.  which,  though  at  first  a  burthen 
to  the  memory,  yet  when  C(;mpared  with  each 
other,  enable  us  to  aacend  tooriginal  principles. 

The  synthetical  method  is  especially  neces- 
sary for  the  commuuication  of  truth.  In  it,  we 
proceed  from  original  principles  to  their  com- 
plex combinations;  and  we  find  that,  principles 
being  established,  each  f^l  ussumesits  place  in 
a  general  system,  and  by  its  relations  lo  the  rest, 
it  easily  letained  in  the  memory. 


570     BlJPERADnKD  mvi 

Combined,  these  mctbods  form  the  plan  of 
iDduction.  which,  if  accunitcly  pursoed,  guides 
UK  tkn  iiifnMibly  to  truth  us  the  ob»crvations  of 
the  sensitive  organfi :  it  constitutes  tb€  Novum 
Organon  of  Bacon — one  of  the  noblcftl  bequests 
that  any  man  has  yet  bestowed  on  bumamicy.* 

*  T  cahhoI  loic  thUoppartunKf  of  rnvbin^  a  f«w  otwcr- 
vation»  on  the  injustice  witb  vhicb  Ui«  memory  of  Uacoa  h«f 
been  crcat«4t  in  tho  two  mkttcrv  oS  KtMX  and  hm  tuppofcd 
lirtbory  aa  (Jhancullor. 

Ill  reply  to  the  EkMcrtion  "  ihtil  thougli  the  chsugv  ognintf 
Eatex  woro  true,  and  bis  fnlc  d««crved,  Ba«on  wu  mi  tW 
m^in  who  nhnuld  hai«  iir^d  ili^m,  atiil  tint,  m  dniiiff  »a,  be 
violat'-rl  llie  principli't  cf  iKut  gmiitiide,  orwlncb  ilteobligi* 
tinn  and  t)ip  mttflsurp,  if  |h«>y  fasivn  Any  {mndAtiAn  at  all,  Mn 
dvypwlvnl  on  no  reoaoDm^,  but  on  \he  generq]  feelipgft  And 
»ciiUmcnti  of  all  maittiiM/'  I  may  ^\ve  rarloiif  aimr«re. 

Pint.  &t  the  ti:nc  wbco  Euvt  hid  lim  undci  obligstion, 
CncOQ  lia<l  tiro  niniiK^^t  \o  ostfuit  Ijiui  *Mbit  in  bccuiurn|: 
hiji  homager^  it  fos  vith  the  iiaTLDf  of  his  faJtli  lo  tb«  kmg 
fLEUl  biiciJj^r  loiiIa»  and  tliereforc  Le  could  become  do  norc 
hit  than  he  wtui/* 

tifcoQilly,  tixe  tuk  (t»  lo  Esx^x  w»  inaidio^Bly  loipo^cd 
upon  faim  by  a  moiit  wortlilett  and  dupolic  quo&fl  And  bcr 
inini»tr5,  in  order  to  drrcrt  ftoM  thcmxlTc*  Ibc  oniioftal 
r«i«r^tmet>L 

Thirdly,  not^^illiatandiaff  £««CK't  error*.  Bacon  bad  long 
and  rrnlo(i»ly«uu^Min}iJft  bfh^lf-— nndtlLoKghh*  tbougbi 
liiinapff,  by  Btir*x'«  lati  nth  ncl.  Hequiu«d  offnftbcr  inter* 
ltrrnt:<'  in  hk  fnvoiir— ynr^  1:0  mdrlihie  waa  the  ripinni)bfttiK>tt 
of  nK»(^:i*a  fottner  kindntu^,  tbil  be  look  n  doq)  in/Lervtl  In 
his  lafeiy,  and  pi^rrorTii<!d  tlie  riMu^tiona  of  Sit  office  wiUi  a 
loildaewaiid  a  dellcBcy  ivliicli  elaovhctc  voald  n  fMa  lav* 
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This  operation  is  ovidentiy  performed  in  tela* 

Hon  to  that  which  succeeds  it,  and  tor  the  sake 

of  which  it  m  iDstiiuted. 

l)«eti  lookeit  Cot.  it  Buy  thing  vfvte  wnnting  to  cti-temkinv 
thii,  ii  wotiUI  he  found  in  th«  conduct  of  Sir  E^vnrd  Coke 
upantlic  iiiiiDe  oocuiiua, 

FoJiitlil^r  tlic  subivL^iit^nL  declairRliuii>  wliioli  lironglil  ujion 
hka  (Ricit  dbliKjuy,  nhhoLigl)  driwn  hy  him,  wu  altered  bulh 
t;  ibc  queen  arid  b>  li«t  inini^tcrn. 

The  ac:ciiMtioii  of  Bacon's  tccctrm^  bribes  dLudcd  [o  bj 
Pope  %nd  other  vitljoei*  appears  lo  be  ab^Lulely  untrue. 
PntcntA  to  the  Chaac«lIor  *cro  tWn  common;  the  prcd^ 
cemotn  of  Baci^n  had  icccivcd  them :  they  were  mottcra  of 
pMtet  publicity:  \hvy  hud  become  the  por^iiiAitcs  of  the 
office. 

If  tJmt  office  erer  were  venal  under  Bacon'»  adminU^ 
Imtiofi,  it  wfiA  «vide»tly  lo  only  by,  and  for  tlie  pro^t  or^  thft 
king  and  bi«  favounte.  Bitt  it  u  yet  to  be  prored  tbat 
B««OQ  ev»r  decidftd  nrcnglycveo  in  the  interest  of  ihcM 
villaint. 

In  rehtion  to  M*  own  purity.  It  k  Mppcia!ly  worthy  of 
tifttirr,  tl^at  lIil-  (lerHon  who  n**cus<il  Bacon  wai  anr  who, 
having  matlo  him  0  pret«nt,  waeiiul  favnut^  by  hwdedtJCin  : 
nor  wai  B«cod»  in  any  one  ca«c,  found  to  hate  decided  tin- 
Jiaitly.  XVhei)  thia  fjict  u  coupled  with  i)te  pieccdicg  om^s 
vf  cujituui,  uultJncty  auJ  cabal,  the  man  muit  have  iin^tiUr 
want  of  fceltng  who  can  «til]  crimiaaie  Bacon. 

WliBt  would  ftuch  n  timn  Mvtootlicr  Ctiancifibrs  uho 
often  c«prea»  tbeniKUes  tLu*;— ''I  decide  here  accord  i^^ 
to  the  practice  of  tbecourt;  bulcorUunly  hod  there  been  in 
au<h  a  caac  no  inttnoee  of  that  prnctice  oa  reeorii,  I  tliould 
ba*e  decided  otherwiae/'  Wh4ib«r  le  it  the  moM  vnJucby 
ihing  for  honianiiyr  that  a  judge  Mhould  have  oveHook<d  Lh« 
OOfttiaaance  of  certain  old  cuilemt  which  were  obtioualy 
wro&g,  but  tvbich  indiienced  not  tbe  ceurte  of  of|uHy;  or 
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Judgmeut,  finally,  i?«  employed  ujknn  the  re- 
6u1t£  of  Teasoning,  aft  reasonin;  was  oo  those  of 
luidcri^t  till  ding. 

Thu!$,  still  adhcriug  to  the  illustration  pre- 
viously aHo[it€(I,  the  judgiiient  \n  lliat  case  might 
be  in  favour  of  one  of  the  objects  of  the  previous 
reaM>ning,  the  orange  or  the  cliatiipagne. 

The  principle  upon  which  this  preference  took 
place,  having  hcen  more  or  Ipas  perfectly  rea- 
soned, adopted  with  more  or  less  entire  coofi- 
dencCp  and  being  now  conslitutcd  a  law  1e«s  or 
more  influencing  our  future  actions,  may  be 
termed  our  hypothesis  or  theory  upon  tbc  sub- 
ject in  quefiiion. 

Upon  such  hypothesis  or  theory,  all  the  acts 
of  life  which  become  habitual  are  founded;  and 
it  therefore  becomes  aeccJSfiary  that  w^  should 
understand  the  nature  of  two  such  important 
operations. 

The  precise  nature,  use  and  value  of  hypotbe- 
»is  and  theory,  appear  to  be  by  no  means  gcnc- 
T^lly  underKtood.  Theory,  as  formerly  obiservedp 
is  often  deprecated  j  hypolheaisi,  almost  always. 
This  is  generally  the  result  of  ignorance. 


Lliat  Tic  »1jouM  be  c^ompelletl  fljatciiiAtically  tftd  continuftllf 
UtyttCci  |jicco(lcntl(j  jii*tice. 

Bacoo  waaO^c  ccnwnictit  ucriticQ  of  it  bue  riivounteaad 
bucr  kiDSU>SKrcnnin^|>ar1iaiDci)1,  which,  like  the  prweDi 
one,  hnd  not  the  lionotf  bud  the  couroi^  to  uttack  crime  ia 
its  itroDg  boldi. 
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Evtrn  tht*  DotioQ  that  while  theory  may  be 
admitted,  hypothesis  is  inadmissible  in  scicDce, 
is  entirely  founded  m  eriLir.  lly{>otht.'»»is  and 
theory  liave  both  their  value:  both  arc  essential 
to  tlie  progresK  of  science. 

Hypothesis  is  a  conjecture  or  scries  of  con- 
jectures, concerning  the  cauKe*i  and  relationft 
of  events;  nnd,  as  such  it  may  be  right  or 
wrung. 

Theory  is  the  coniirmatton  of  such  conjec- 
ture, or  un  uhiidlule  knowledge  aiul  rational  a^ 
Higirimcnt  of  thc»c  causes  and  relations;  and  :k» 
such  it  cannot  err. 

But  I  huve  stated,  that  as  hypothesis  ta  con- 
jeeture,  m  theory  \h  i(s  confirniatinn  i>r  nctiial 
knowledge.  Xow  it  is  obvious,  that  where 
there  is  no  conjecture,  there  can  be  no  confir- 
mation: where,  thererore,  there  is  no  hypotbc- 
»i»,  there  can  be  no  theorj\ 

It  is  obvious,  that  wc  must  suppose  a  reason 
before  wc  can  diwover  the  number  of  the  facts 
which  support  and  confirm  it — which  trans* 
mute  it  from  a  hypothesis  to  a  theory.  We  can 
never  have  a  reason  for  bringing  together  any 
series  of  facts,  but  by  means  of  a  supposition, 
that  their  causes  and  retationei  are  similar; 
without  a  hypothesis,  wc  have  no  motive  to 

do  so. 

Thus,  even  the  sugge^itions  of  imagination  are 
essential  to  the  deeisioos  of  judgment.     Hence 
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every  true  explaDatioa  must  first  be  conjec- 
tural ;  or  every  theory  must  first  be  hypo- 
thesis. 

Thus  both  hypothesis  and  theory  are  essen- 
tial to  the  progress  of  science.  But  each  has  its 
sphere  of  applicability  and  use. 

The  value  of  theory — the  principle  founded 
on  our  knowledge  of  the  causes  and  relations  61 
events,  cannot,  for  a  moment^  be  questioned. 
It  is  by  that  means  alone,  that  we  discover  the 
probable  effects  of  any  mode  of  action  which  it 
may  be  necessary  to  adopt  under  circumstances 
of  the  highest  importance  and  the  utmost  emer- 
gency: it  is  by  that  means  alone,  that  every  act 
of  our  lives  is  not  to  us  as  a  new  experiment, 
and  that,  under  very  different  circumstances, 
we  precisely  and  confidently  calculate  results: 
it  is,  in  short,  by  that  means  alone  Uiat  we 
judge. 

But  while  theory,  the  second,  but  highest 
object  of  science,  is,  as  formerly  observed,  the 
great  purpose  for  which  fects  are  to  be  collected, 
it  loses  its  character — it  becomes  mere  hypothe' 
sis  or  supposition,  if  facts  oppose  it. 

It  is,  however,  as  will  presently  appear,  from 
this  very  value  and  the  consequent  misappIicatUHi 
of  theory  and  hypothesis,  that  the  greatest  dan- 
gers to  the  progress  of  science  have  arisen,  and 
that  the  utility  of  both  has  been  doubted. 

It  must  speedily  have  been  felt,  that  the  ca- 
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pabilily  of  diccovcring  the  cau&cs  and  relattons 
of  crcnis — the  CApability  of  theonyiing  con- 
ferred a  decided  pre-eminence  upon  its  posses- 
8on4.  To  such  a  prc-cminencc  all  would  as- 
pire— all  would  attempt  to  tlieomc  —  raany 
would  inevitnbly  err.  Hypotheses  must  firnt 
hav'e  been  formed;  and  in  many  suppositions 
upon  one  subject,  one  alone  could  throuE^bout 
be  correct.  Error  is  nkaiiifoid:  truth  is  t^in^rle. 
Hence,  ^ith  the  number  of  hypotheses  ihe 
number  of  errors  would  accumulate ;  the  order 
of  their  sequence  would  soon  lead  some  to 
deem  hypolhe^is  the  cuuih\  and  error  the 
efiect;  and  the  opprobrium  of  the  latter  would 
aoon  be  bestowed  upon  the  former :  men  would, 
in  fine,  impute  their  own  mistakes  to  the 
best  methods  of  scientific  enquiry.  Hence 
hypothesis  would  soon  be  banished;  and  upon 
the  same  principles,  even  theory,  as  springing 
from  it,  would  «c&rcdy  be  tolerated  in  phJo- 
aophy. 

Such  precisely  has  been  their  fate  in  the  hi&< 
tory  vf  science.  Their  ultimate  abandonment 
or  neg'lect,  has  arisen  froiTi  their  very  value,  the 
wish  to  appear  in  po&*ieji-^ioji  of  tlieni,  aud  their 
conseqLcnt  misapphcaUon. 

We  ought  never  to  forget  that^  of  all  the  false 
hypotheses  which  have  held  an  empire  over 
science,  each  in  iU  turn,  has  obtained  the  admi- 
ration of  those  who  lived  during  its  epoch,  and 
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each  hafl  alao,  in  lifl  tump  been  thought  to  merit 
only  the  contempt  or  ihi*  invective  of  llie  fnllow- 
tDg  oDC*  This  ought  ceTtainly  to  warn  ua 
against  that  influence  over  the  pursuits  of  scJ* 
cacc,  \vhich  the  authonty  of  great  names  is  «o 
often  jKrnnitted  to  assume.  Belter  than  this 
would  it  be  to  adopt  as  a  inaxini.  that,  in  every 
queKiion,  the  circumstances  of  which,  admit  and 
aflbrd  time  for  induction,  the  shghtcst  reverence 
for  authority  proves  a  proportionate  depression 
of  intellect.  The  utmost  caution  is  necessary  in 
the  adoplton  either  of  a  hyputhe^is  o<-  a  theory. 

That  hypothesis  which  would  account  for  the 
grvatef*t  number  t>f  phenona-tm,  niitnt  eviilently 
be  deemed  the  most  probable;  but  that  by  which 
any  phenomenon  wait  unexplained,  would  not 
be  entirely  satisfactory;  and  that  to  which  any 
was  ill  sihsolnte  cuntradictiun,  uiusl  bi-  rejected. 

On  the  coutmry,  thztt  wliich  originates  in 
fuels,  and  aflords  the  mo^t  pix>bablc  sotutions,! 
id  good;  and  that  which,   on  any  important 
subject,  is  contradicted  by  do  fact,  but  coito< 
berated  by  all  the  facts  that  arc  known  to  us, 
inpjitiinahle. 

Wben»  however,  a  hypothesis  even  i^  adopt 
ed,  the  mind,  if  well  constilutcdr  must  still 
be  open  to  the  impressiorks  of  the  ficnscs.  and  a 
new  hypothesis,  which  may  not  less  sativfacto- 
rily  account  for  a  greater  number  of  these,  must 
meet  the  more  wck^ome  reception. 
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In  concluding  this  subject,  1  have  but  a  few 
worcl^  to  add  respecting  belief, 

Iklicf  is.  in  Ktiglbti  dictionariea,  defined  to 
be  ■*  credit  i^ivcn  to  something  which  we  know 
notof  our&elvcs;*'  and  "  to  believe."  is  said  to  be 
"(o  credit  on  the  aalhority  of  another." 

Tbc  foundation^  or  rather  tlie  nature,  of  this 
iiuthority  ir  pointed  out  by  Locke,  who  says, 
"  Probability  ia  likelinejis  to  be  true,  the  very 
notation  of  the  word  signifying  such  a  proposi- 
tioQ  for  whtcb  there  be  arguments  or  proofs  to 
make  it  pass  for  true.  The  entertainment  the 
mind  ^ca  tim  sort  of  proposition,  is  called  be* 
lief,  assent,  or  opinion,  whictt  is  the  admitting 
or  receiving:  any  proposition  for  true,  u)wn  ar- 
guments or  proofs  that  are  found  to  persuade  us 
to  receive  it  as  true,  without  certain  knowledge 
that  it  is  so.*'" 

Belief  might,  thercrorc,  more  accurjttely  be 
defined  "  the  absent  given  to  facts  or  arguments 
deemed  probable,  or  presumed  to  be  true/' 

The  fitreugth  of  belief*  then,  must  depend  on 
the  strength  of  evidence,  and  on  the  probability 
thereby  estabiished,— on  our  recollections  of 
phyiiical  or  moral  phenomena,  and  on  the  re* 
ambiance  or  analogy  those  now  in  question 
bear  to  them.  When  such  analogies  do  not 
exist,  the  evidence  is  not  believed. 


*  Euayon  Hqimd  Underiuudio;,  chap.  16.  ami.  I. 
P  P 
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Now  we  have  ascertained,  that,  to  anulugy,  to 
all  judgment  of  probabUityj  and  consequently^ 
lo  belief,  iintlerstanding  is  necessary. 

Hence,  it  is  impossible  for  u&  to  believe  in 
that  which  we  do  not  understand.  Wc  may 
persuade  ourselves — we  may  so  Jar  destroy  in- 
tellect aa  lo  persuade  ourselves  that  wc  do  be- 
lieve what  we  do  not  understand;  but,  without 
understanding:,  theic  can  evidently  be  no  real 
belief,  and  ihofic  who  attempt  to  separate  the 
one  from  the  other,  stand  in  much  danger 
never  connecting  ihera  again* 

It  is,  therefore*  inaccurately  that  Mr-  Hume 
observes,  that  belief  io  reli^ous  persons,  sub* 
verts  the  understanding.  Behef,  as  has  just 
been  observed,  cannot  exist  without  understand' 
ing^  and  consequently,  where  there  is  no  under- 
standing, there  h  no  real  belief,  but  an  unfound- 
ed persusMon  and  a  violation  of  intellect.  Per- 
haps, by  belief,  Mr.  Hume  meant  faith.  B 
would  that  mend  the  matter? 

Lord  Bacon  indeed  says,  that,  "in  matters  of 
faith  and  religion,  wc  raise  our  imagination 
above  our  reason,  which  is  the  cause  why  re- 
ligion sought  ever  access  to  the  mind  by  simili- 
tudes, types,  parables,  visions,  dreatos?"* — But 
1  have  sometimes  doubts  of  his  l^rdship^s  ortho- 
doxy. 

*  Advftftcem^nt  of  Lenrnin^^  Book  U, 
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The  mental  prf>cefis  of  discovering  prcxjfs  of 
Initb,  or  of  bringing  forward  new  trutb8»  is 
called  itivenrion. 

These  lluee  processes,  then,  namely  under- 
slanding,  rea^oniu^,  j^'lgi'ig^'  differ  from  eirli 
other  in  their  different  complexity:  the  second 
forms,  as  it  were  a  duplicatnre  of  tlie  flrst;  atid 
the  third  foTinsa  dupUcatureof  the  second. 

Theie  are  other  processes  of  the  mind,  either 
transient  and  undefined,  or  still  more  complex 
than  the  preceding,  which  need  not  lii^re  be  no- 
ticed*    They  arc  all  similarly  explicable. 

Thn»  with  regard  to  sjinpathy,  we  are  told 
that  "  we  laugh  or  cry  whenever  we  *iee  it  done 
by  others,  before  wc  know,  and  con^^ecjiiently 
before  wc  can  rea£o&  rcspccUng,  their  circum- 
filanccs," 

We  do  nevertheless  reason  in  this  cai^e.  We 
reason  not,  however,  rcApecting  its  caiue. — 
When  any  one  cries,  wc  know  that  there  is 
grief  or  paiu,  and  we  are  llierefori;  grieved: 
when  any  one  laiighi^  wc  knovv  that  there  is 
joy  or  pleasure,  and  we  are  Uierefore  happy,  ur 
in  ilic  language  of  mystery,  wc  ayrapatbise. 

As  a  profjf  that  this  theory  of  sympathy  is 
perfectly  correct,  it  is  only  necessary  lu  observe, 
that,  with  passions,  which  do  not,  like  grief  and 
joy,  infallibly  indicate  their  own  cause,  and  so 
enable  us  to  reason  respecting  thrm,  sach  a* 

p  p  2 
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love,  hatred,  anger,  &c-,  we  never  do  sympa- 
thise. 

In  short,  we  seem  instantly  to  sympathise 
with  emotions,  but  not  with  passions,  because 
we  can  reason  safely  respecting  the  former,  but 
not  respecting  the  latter. 


F 


CHAPTER  V- 

STRIICTCRE  AND  FUNCTIONS  Or  THE  PARTfr  COK* 
SECTED  WlTli  INVOLUNTARY  MUSCL'1-AR  ACTtOM. 

SECTION  I. 

Sin  C.  Bell  a&scrts  that  the  middle  column 
of  <.*iic;h  taturul  division  uf  the  s|)inal  cord  ifi  Jln' 
rct^pi ration,  and  doc^  not  cxtoud  up  into  the 
bniin,  bill  **  »topa  KliorL  in  the  medulla  oblon- 
gata, bcin^  in  function  independent  of  reason, 
und  c<>|mblc  of  its  ufTicv  iiide|K'ndejitty  of  the 
brain,  or  when  separated  from  it/'* 

Now  die  column^  of  which  ihc^e  awertionn  are 
made  for  mere  hypotbctieal  purposes,  is  that 
coiiimooly  called  the  latuml  column,  or  supe- 
riorly the  olivary  bundle^  which,  under  the 
name  of  the  fillet.  Red  has  shown  to  extend 
even  into  the  fibroud  cone  of  the  cerebral  he- 
mispheres, ami  whicb^  from  numerous  cireum- 
stances,  appears  to  be  the  column  on  which  all 
the  involuntary  muscular  iTiotionsdepend- 

•  Nerr.  Spl,  p.  24, 


I 
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Hcil  has  shown  that  cither  fillet  or  olivary 
bundle  may  be  traced  as  far  as  the  inferior 
margin  of  the  transverse  ring ;  that  at  this  poiat 
it  lies  bi'lwixi  the  pyramids  and  the  upper 
margin  of  the  olivary  budy ;  that  it  in  there  conti- 
vuous  uirh  that  layer  0/  the  former  whkh  posset 
behind  the  superior  trmtstene  Jibrcs  of  the  trcns- 
t^erse  rht^f  and  with  the  bundles  derived  from 
the  dummit  of  the  latter. 

This  passage  of  the  lateral  column,  ihe  olivary 
bundle,  or  fillet,  bchnd  the  upper  transverse 
fibres  of  the  eerebellic  ring,  renders  it  sufficiently 
evident  that  these  parts  arc  freed  from  the  in- 
fluence of  volition — tl^at  they  are  involuntary 
oi^na ;  and  evc!ry  other  circumstance  in  their 
history  corroborates  this  inference. 

Hcil  hus  further  shown,  that  inward,  thin 
bundle  is  bounded  by  the  vertical  bundles  con- 
tinued to  the  irifundibulum,  and  outward^  ex- 
tends to  ibe  point  at  which  the  trifacial  and  focial 
nerves  dip  in;  that  just  before  it  reaches  this 
level,  it  divides ;  and  that  of^e  part  [the  anterior] 
is  tfirrftrd  fonatrd,  intmcdtatciy  above  tkcfihrrs 
vf  the  pyramid,  and  pashts  be/i/ie  the  dark  nth- 

Ttedemann  has  shown  that  this  portion  of  the 
ulivary  bundle,  pas&es  upward  into  the  trans* 
verse  ring,  or  is  covered  by  this  protuberance ; 
that  afterward  it  rcviaittx  in  ofrpasitinn  with  the 
suffcrlw'  e-rtertiai  pnri  of  the  pyramidat  bundles ; 


I 


I 
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and  tlial  it  vimtrUtutrs  wllk  tkent  to  thc/orirntiiun 
of  the  pedumks  of  the  brain-* 

We  know  that  the  ciestiiiatioii  of  the  pediin- 
cics  which  ihcy  thus  conlribute  to  form,  is  to 
t-K|);irKl  lliruti^h  tlie  anterior  ^triateti  bodies, 
into  the  fibrous  cone. 

The  reader  will  here  of  course  have  noticed 
the  remarkable  circurostaDco,  that  the  anterior 
dtvhiou  tif  the  itrirrui  cohtTttn  or  iilivfuy  ftnmilf^ 
ttius  accompanies  the  anterior  or  ascending  striated 
bodies,  iftdicuting  thertbg  the  course  of  its  <mm  ad- 
vancing action.  He  will  afterwards  sec  that 
its  posterior  tlivisinn  acamipamc^  the  /ifMttrior  or 
de^ceruling  striated  bodies^  similarly  indicating  its 
returmng  act  ion. 

It  is  further  remarkable,  that  these  two  por- 
tions of  the  lateral  column,  though  they  thus 
pa5*  above  to  different  destinatioos,  and  though 
ihey  eaxily  divide  lliroitghoul  the  length  nf  the 
spinal  cord,  as  in  Mr.  Mayo's  experiment,  are 
yet  more  perfectly  in  contact  with  eacliotlier 
than  any  of  the  other  columns* 

On  thJA,  pnihubly,  is  in  some  measure  de* 
pendent  the  facility  with  which  the  inroluntary 
muiicular  action  is  returned,  in  consequence  of 
excitement;  and  it  is  evidently  through  ^uch 


*  Mr,  Hayti  ft1«u  obvtrvo  tliat  Uic  part  of  die  Alia  pu»' 
ing  fortrftrd  uc^ndA  tr  tbe  carrhrKl  peduncle  khmt  or  b«- 
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portions  of  these  bundles  as  remaia,  that  all 
tliosf;  actions  take  jiluce  which  are  caufied  afltf 
the  spinal  cord  is  divided  or  tbc  brain  is  n^^l 
moved.  ^^ 

Hcace*  if,  in  an  animal  just  killed^  tbc  spinal  ^| 
cord  be  divided  in  the  neck^  on  irritating  the^f 
sole  of  the  fool,  tlml  foot  is  retracted  precisely  ^ 
as  if  ihe  spinal  cord   weri*  undivided,  clearijr 
proving  that  unconscious  sen»acion  wttli  involmi* 
tary  action  i^  provided  for  by  a  corresponding 
set  of  nervous  bundles. 

The  sensation  and  inotiou  communicable  (rom 
any  section  of  the  si)mal  cord  alone,  after  da-i 
capitation,  is  of  cuurse   uncon.sx^ions   sensation 
with   involuntary  motion;    and  it   in    no   way 
abridbjes  the  proper  functions  of  the  brain, 
MM.  Magcndic  and  Dcsmoulin  imagine. 

The  while  filaments  of  the  spinal  cord^ 
observed  by  Mn  Mayo,  serve  not  only  to  c*>n- 
nect  the  bmrn  and  oblong  process  with  eacli 
segment  of  the  cord,  but  to  associate  reciprocallr 
the  segments  of  which  the  cord  itself  consUts. 

Hence,  if  after  cutting  ofi'thc  head  ofa  snake,^ 
the  skin  of  the  tail  be  punctured,  the  headless" 
neck  lunis  instantly  toward  the  irritated  jrarl, 
precisely  as  it  would  have  done  in  menace 
revenge,  if  in  possession  of  their  means. 

Hetiee  in  stceplmlous  iufanis,  which  survivY^ 
a  short  period,  movements  of  an  instinctive  kiad, 
ure  performed. 


OP    IlKSCENDIMO    FART5.  ASA 

These  cases  <ihaw  to  what  an  extent  animal 
actions  arc  involuntary. 


SECTION  il. 

Here  anatomy  will  be  found  In  every  partlcu* 
iar  to  corroborate  ihc  vicwft  already  taken.  But 
in  examipiug  such  details,  it  must  be  borne;  in 
mindr  that  here  even  the  beat  anatonvists,  knovr- 
iDg  nothing  of  function,  have  not  disliugni»h<;d 
between  ascending  and  descending  parts,  but 
have  f^nerully  treated  every  thing  as  ascendinf^ 
to  the  brain! 

Reil,  accordingly  says,  that  the  other  part  of 
the  fillet,  or  olivary  bundle,  namely,  that  which 
does  not  aM^end  to  the  anterior  iiriated  bodies, 
having  passed  below  the  roots  of  the  fifth  and 
seventh  nerves,  strikes  upward,  cniei^es  be- 
tween the  superior  and  lateral  jicduncles  of 
the  eerebel,  and  the  peduncles  of  the  brain,* 
and  19  then  obliquely  bent  over  the  superior 
peduncle,  at  tlie  outside  of  the  inferior  tubercle; 
tlLat  Ihis  portion,  aguiotof  the  tillct  divides;  that 
one  part,  the  external,  allachett  itself  to  the 

*  Rftil  Tiion»rorT«<ct1yinTflil«  tlill  oH«r,  vlifti  lied*ewberv 
■A]r«  "Jht  liUct  on  lli«  rigbl  shIa  dtp«  in  h«twfvn  ilie 
ftiiderior  &111I  latpm]  pMluitcItt  of  tlir  cvivbc-l  anU  ibe  cerebral 
pednneltjo  rp«cb  Ui<?  floor  ofthp  fniiirtli  voolncle/' 
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column  of  bundles  which  ascend  bchiod  thi 
tran?&verfiG  ring,  and  passing  below  the  geniculal 
body,  joins  ajiparcntly  the  Bbroua  cone;  ihat 
tlie  iiilftrtial  part  iuclincii  inward,  and  expands 
bclov/  the  tubercles,  principally  the  Bupcrior, 
so  as  to  join  lU  fellow  of  the  opposite  »ide  in  the 
median  plane;*   this  inner  subdivision  of  the 
fillet  funus  the  roof  of  the  passage  between  tbej 
third  ^x•^d  fourth  ventricles,  and  its  npper  central 
fibres  are  seen  through  their  epitiielium,  at  the 
intervnl  between  Uie  superior  tubercles;  tJiat 
the  transverse  white  fibres  of  the  poslmor  com* 
missurc  (and  he  elsewhere  sa>'s  fibres  which 
pa£«  to  the  frenulum)  are,  like  the  prccedingp 
continuations  of  thi»   inner  siihdiviiiion  of  ihc 
fillet ;  that,  on  raising  the  convex  surfaces  of  the 
tuijcrcles.  and  following  this  process  of  the  filld, 
a  grey  and  vascular  prominence  is  found,  correS'- 
ponding  with  each  inferior  tubercle,  disposed 
transversely,  having  an  obtuse  tcrminatioQ  out- 
ward, and  narrowing  inward;  and  that,  at  the 
inferior  margin  of  each  prominence,  fibres  of  the 
fillet  pai^s  BcroAB,   perhnps  penetrate  likewise 
below  it. 

Speaking  of  the  same  bundles,  Tiedemann 
says,  that  the  ^^reator  number  of  their  fibres, 
which  are  longitudinal,  collect  in  theccKnmon 


*  B«il  «lt«wTicrc  inyft  thfti  >i  h  tht  third  Uf^r  of  Ibo 

po«crior *triittd  bwly  wliirU  is  dwi»ed  from  itit  filtol. 


mas!i  of  the  tuljerck*s,  anj  beudin^  upward  and 
inward,  uniting  to  those  of  the  oppof^ito  side^ 
form  that  portion  which  becomes  the  roof  of  the 
pafisago  between  the  third  and  fourth  vcnticlc«> 
In  describing  this  imjK>rlant  part,  1  havellitJJi 
fat  followed  Rei!  and  Tiedemann  in  their  oivn 
detached  or  iriegular  way,  because  it  was  iiecca- 
eary  to  take  up  the  de&enption  of  the  former 
where  he  had  left  it,  aftci^  tnuing  the  anterior  or 
oaconding  portion  of  thi»  column  as  passing  to 
the  anterior  striated  bodies  and  their  ra^liation 
into  the  hemiaphercd. 

Hmt  the  iKjfiterior  or  descending  portion  of 
this  column,  which  has  just  been  spoken  of* 
U  ai>  intimately  connected  with  the  posterior 
stmted  bodies  and  their  couccutration  from  tlic 
heniii^pheres,  a*  the  anterior  portion  was  with 
the  anterior  striated  bodies  and  their  dispersion, 
will  »p{Kur  from  other  observations  of  both  these 
anatomists:  and  it  will  thence  be  evident  that, 
to  Inith,  the  idea  of  advancing  and  returniiif; 
action  was  alone  wanting  to  better  connected 
and  more  intelligible  description,  as  well  as  to 
the  cxpoidtion  of  function. 

Speaking  accordin^jly  of  the  higher  distribu- 
tion of  this  returning  portion  of  the  olivary  bun- 
dles, Reil  hrrc  says,  in  the  third  clause  above 
quoted,  that  "  the  external  part  attachcfi  itself 
to  the  column  of  bundles  which  ascends  behind 
the  transverse  ring,   and    paissing   below  the 
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geniculate  body,  joins  apparently  the   fibroi 
coae/'     In  another  place,  after  iDentioniDg  ihe 
portion  which  pas&cs  inwards  to  join  il»  fellow  af 
the  opposite  side,  so  as  to  form   a  curviliitear 
fitratum  of  fibres  immediately  below  the  twhcr* 
cles,  he  says  "the  other  pUing€&  btt&w  the  mter^^ 
fial  gvnkttlatc  body  wto  the  posterior  striated  tody 
of  the  same  side,  and  eMeiids  apparent^  to  join  iht 
JibroK^  cojic.'^    And  again,  m  another  place,  be 
say^  that  this    portion  of  the  olivary  bundiet 
"ascends  underneath  the  process  of  tbo  posterior 
tubercle;  then,  underneath  thef^eniculate  body, 
it  extend.^  into  ibc  poatenor  striated  body,  ^^"fl 
pands  and  blenth*  with  the   production  of  the^^ 
geniculate    body,  S:c. :    the  tlinrc    substances 
together   pass   on  to  join  the  fibrous    cone/ 
HeiVs  eleventh  plate  illustrates  the  concenl 
tion  of  this  portion  i>^  the  olivary  bundles 
ing  from  the  hemisphere, 

Tiedemann  also,  similarly  inverting  funcUoi 
order,  say^,  that  beneath  the  olivary  Hbres 
situated  those  of  the  superior  prolungntioos  of 
the  cerebel^  which  proceed  forward,  ami  partly 
cross  with  the  oblique  ascending  Hbros  of  the 
olivary  bundles;  and  that  these  and  the  atUcrw 
Jibrcf  of  the  same  bundles  pass  into  the  poHerw 
striated  bodies.  And  elsewhere  he  says  that,  at 
nine  monihs,  the  olivary  bimdles  proceed  after* 
ward,  from  below  upward,  between  llie  pyn* 
midal  and  the  restiform  bundles,  and  pcncCrating 
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the  common  lUHfit; of  tlietubercles.  tinitcwiUi  tboRc 
ofthcoppositej^iclc;  and  thatsomcofthcmoreaa- 
tenor  fibres  pvms  into  the  [Xf-slcrior  .striated  bodies. 

As  connected  with  this,  I  may  add  Rcil*s 
observation,  that  the  fibres  of  the  til  let  are  pa- 
rallel to  its  course;  and  that  the  anterior  pedun- 
cle or  the  cercbel  is  %o  slightly  attached  to  it, 
that,  on  the  removal  of  the  epilhelium,  a  probe 
may  readily  be  passed  between  the  two  former 
eubstances. 

The  reader  has  now  seen,  in  the  words  of  the 
pro(bunde£t  observers  and  highest  authorities, 
that  the  lateral  c<'liimii  or  olivary  him[lle.H  ihiift 
divide  into  two  great  portioD«,  of  which  odo» 
»itualed  below  and  before,  ish  connected  with  the 
anterior  striated  bodies,  and  the  other,  situated 
above  and  Ijcliind,  is  connected  with  the  {Kjstc- 
rioratnated  bodies. 

It  Iia9  already  been  »hewn,  thai  the  anterior 
striated  bodies  arc  ascending;  and  the  posterior 
descending;  and  this  jiinctioii  of  the  two  great 
portions  of  the  lateral  cohimns  with  thc^c  rc- 
Kpectiv4<)y,  in  anutlicr  »«trong  indication  of  tlieir 
respective  functions.  The  conclusion  indeed  i$ 
obvioun,  that  the  anterior  {Kirtion  of  the  olivary 
bundles  which  juins  the  anterior  or  a£ceudtnf; 
striated  bodies,  is  aIao  a^^ending,  and  that  tlie 
posterior  portion  of  tlie  olivary  bundles,  which 
jcuns  ibc  posterior  or  descending  striated  bodies, 
11  also  descending. 


ana 
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The  distinct  reparation  of  these  less  Toljinia'^l 
OU5  parts  llirow-s  aUo  liglil  un  llial  lavolvetnent 
orthc  more  voluminous  striated  l}odics,  "ivhich  baa^^ 
hilhL-rtoprtTented  a  knowledge  of  their functkjas,^^ 

Like  all  poetcncraiid  descending  part?,  tbe^e^i 
fire  later  in  tlierr  formation  tliaii  (he  anterior.      ^| 

Ticdomann  suys,  that  it  is  not  till  the  fourth 
month  that  we  hegin  to  distinguish  the  fibres 
which  proceed  from  the  spinal  cord,  between 
the  pyraniidul  autl  thu  rcslifurm  bundles,  and 
consequently  coming  from  the  middle  bundle^i. 

These  posterior  portions,  Uien,  of  the  oli 
bundles  descend  under  the  transverse  ring 
form  the  posterior  portions  of  the  lateral  columns 
of  the  spinai  cord.  ^J 

Thus,  as  already  noticed,  while  the  ascendin^^^ 
and  descending  columns  belonging  to  the  fun- 
damental parts,  namely  the  pyramidal  and  rcs- 
tiform  ones,  arc  intimately  connected  with  tlic 
cerebel — the  pyramidal  hunilles,  by  mtcrlacing 
with  the  traiiavcrse  ring,  aud  the  rcstifoTm,  by 
originating  in  the  cerebel  itself, — the  olivary 
bundles,  both  in  ascending  and  defending* 
intermix  few  or  no  fibre!*  with  it  or  iti>  produc* 
tion.— This  entire  independence  on  tlic  or^n 
of  volition  U  the  hcsl  proof  that  they  are  invo- 
luntary part6<  ^H 

Some  connexiuii,  nevertheless,  tliey  must 
have,  smccvrc  find  that  ]nvoluut&r>-  actions  may 
iufttantly  give  place  to  voluntary'  ones,  as  in  res- 
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piratioi>>  expression  of  features,  &c>.  and  aonio 
connexion  between  thene  parts  is  probably  the 
means  of  ejecting  this. 


With  the  involuntary  system,  the  posterior 
commissure  seems  to  be  ^o  much  connected  as 
to  he  peculiarly  the  commissure  of  that  system. 

Reil  says,  that  the  transverse  fibres  of  the 
posterior  commissure  are  individually  distinct 
behind,  but  apparently  connected  on  the  fore 
part  into  one  bundle  by  epithelium;  that,  above 
it,  is  phced  the  pineal  gland,  connected  by  four 
peduncles  to  its  anterior  and  posterior  surfaces; 
thai  thi»  commissure  is  prolonged  in  awhile  band 
along  the  upper  and  inner  margin  of  the  po^^te* 
rior  striated  bodies;  that  another  process  of  this 
coromiASurc  passes  transversely  across  the  late- 
ral processes  of  the  anterior  tubercles;  and  that 
a  thinl  secm»  to  descend  vertically  in  the  pos- 
terior striated  bodies  to  tlie  unltTior  and  outer 
margin  of  the  same^at  least  he  had  often  found 
a  delicate  nerve  of  the  chiclcness  of  a  hor»e- 
hain  taking  that  courac. 

Tiedemaiin  f^ays,  that  on  separating  the  he* 
misphcrcs  of  the  brain  in  reptiles  and  binis,  we 
find  theni  completely  parted  frum  one  another 
superiorly,  and  merely  united  beneath  by  two 
commissures,  the  anterior  and  posterior,  and 
also  by  the  pineal  gland;  that,  in  the  human 
ffBtus,  the  posterior  is  apparent  towards  the  end 
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of  the  thin!  month;  that  transveiw  fibres  are 
evidently  seeo  in  its  tissue,  and  U  becomes  a 
tnie  means  of  \inm\  b<*tween  the  two  chambers; 
tbat  in  all  miimuutcrou!^  miimalii,  \\s  medullary 
pedicles  arike  from  the  superior  surface  of  the 
posterior  striated  bodies^  and  even  a  little  from 
the  anterior  tubercles;  and  that  they  are  united 
together  by  a  maDA  of  reddish  grey  ■substance, 
which  conatiiutcs  the  ^land  itself,  and  which  is 
hollow  in  the  hind  and  sheep. 

SECTION  III. 

The  relation  cf  the  posterior  or  de&cendin; 
liorlions  of  iht;  olivary  bundles  aiid  of  their  cun- 
tinuations  in  the  posterior  portions  of  the  lateral 
columns  of  the  spinal  cord,  to  the  tubercles  and 
other  ganglia,  is  the  nesa  thing  to  be  shown,  and 
to  mc  it  (tppriirs  to  be  peculiarly  interesting. 

Of  these  ganglia,  the  first  are  tlie  superior  tu- 
bercles; tlten  the  infenor  oDen;  lower  down, 
the  grey  bands  on  the  restiform  bodies;  and 
lower  still,  the  olivary  bodies. 

These  ganglia  are  more  or  Jess  evidently  con- 
nected with  tcnoinations  of  the  optic,  olfactory, 
auditory,  and  gustatory  nerves  respectively; 
and  all  of  them  arc  placed  in  contact  with  or 
actually  upon  tlie  posterior  or  dcsecnding  por- 
tions of  the  olivary  bundles — a  iiicl  which  1  be- 
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lievt  has  not  hiUicrto  been  observed,  and  which 
indicates,  that  a-^  all  Uiese  ganglia  receive  the 
eudR  of  setuitive  nerves,  they  are,  points  for  a 
return  of  action. 

The  four  tubercles  appear  lo  be  very  inti- 
matcly  connectt'd  wriih  the  olivary  bundles  and 
the  involuntary  oetions. 

Their  connexion  with  the  olivary  bundles  is 
8uch  that  ihofto  are  found  to  be  their  productions, 
gradually  expanding  from  them  in  tbc  fcctuA. 

Tlicir  connexion  with  involuntary  action  is 
such,  that,  in  the  fcetna,  tJiey  are  rclati^^ly 
largest  when  that  species  of  action  predominates. 
They  arc  also  large  compared  wiUi  the  brain,  in 
proportion  a«  the  latter  is  simpler ;  and,  in  ^uch 
cascA,  there  is  every  indication  that  involuntary 
prevails  over  voluntary  action. 

In  6shc6,  Ihcy  arise  laterally  from  cords  con* 
tinned  from  the  spinal,  and  expandinf*  into  a 
jwrt  of  nicmbmne,  nrt;  reflected  mwurds.  The 
cavities  thns  formed  contain,  except  in  the  ray 
and  shark,  small  eminences  or  foldi«  varying 
much  in  number,  form  and  size,  which  rest  on 
the  anterior  prolongations  of  the  spinal  cord. 

In  the  brains  of  many  reptiles,  arc  seen  white 
fibres  rising  from  the  part  described  and  spread- 
ing into  the  walls  of  thetic  eminences. 

In  amphibia  and  birds,  as  well  aA  fishes,  the 
tuberclcfi  contain  a  cavity,  which  becomes 
smaller  as  wc  ascend  to  mammalia. 

Q  Q 


In  msn  and  mammalia,  the  tubevcleA  are, 
m  the  firHi  instance,  boUow. 

In  birds.  The  aiitrrior  mos^scs  do  not  extend  so 
far  back  a8  to  cover  the  tuberckfi. 

Ilk  mice,  ralH,  shrews  »nd  balA,  iltey  [>rc^«et 
upward,  and  lie  behind  rather  than  below  the 
antcijorinasa. 

Id  mammalia,  they  recede,  aiid  have  appended 
to  (lieiti  u  fecund  putr. 

The  anterior  pair  ore  largest  in  the  rntninantia. 
ftolipeda,  rodcntia,  moles,  shrews  and  bats.  The 
posterior  pair  arc  largest  in  the  carnivera.  Tho^e 
which  have  been  deemed  a  third  ]>?ur,  become, 
in  the  lemitr  and  the  dog,  as  large  as  the  other 
paira. 

The  two  pairs  are  nearly  of  the  same  si2e  io 
man  and  the  quadnimana.  In  man,  however, 
the  nntcrior  arc  sometimes  more  developed  than 
the  puHterior^  while  f^ometinieK  the  revere?  is  the 
case. 

In  the  dolphin,  tlie  posterior  are  at  lea«t 
triple  the  size  of  the  anterior. 

Reil  states,  that  the  tubercle**  have  four  round 
caps  of  grey  matter,  which  arc  placed  on  the 
radiation  of  the  fillet  [or  posterior  pari  of  the 
olivary  bundle];  that  before  and  behind  the 
tubercles,  and  below  the  anterior  pair,  that  radi- 
ation may  be  traced ;  and  that  the  substance  of 
the  ]K>iitenor  tubercles  extends  the  deepest;  so 


J 


OP   THE   TITEERCLES,    KTC,  HU^ 

that  these  remain,  after  the  exposure  of  the  radU 
dtion  of  the  Allet. 

Tiedemann  similarly  says  that,  when  we  scrape 
the  tubercle  externally  with  the  flat  handle  of  a 
knife,  we  expose  the  a&cending  fibres  of  the 
olivary  bundles. 

The  grey  kernels  in  the  posterior  mbercles, 
exposed  on  the  removal  of  the  epithelium  and 
a  tltin  white  layer,  are  about  ihe  size  of  a 
barley-corn,  and  lie  with  their  points  towards 
each  other.  These  seem  to  be  mere  nodules  of 
grey  matter  united  by  medullary  fibres^  and  a 
few  Sbrc!^  of  the  posterior  portion  of  the  fillet 
pasH  below  them  to  the  fraenulum. 

In  mammiferous  animals,  certain  branches  of 
the  optic  nerves  distinctly  end  in  the  anterior 
tubercles,  Accordinffly,  these  tubercles  are  in 
every  dasA  developed  in  the  direct  ratio  of  the 
aize  of  the  optic  nerves  and  eyes. 

Vicq  d'A/.yr  remarks*  that  ihesc  tubercles  have 
a  reotricle  in  birds  in  which  the  sense  of  sight 
is  the  mottt  acute,  as  the  olfactory  iierve:i  in  the 
mammalia,  in  which  the  sense  of  smell  ia  superior 
to  the  others. 

The  connexion  of  the  nerves  of  vision  with 
ihcAc  tubercles,  is  wortliy  of  remark. — Having 
clftcwhcrc  shown  that  emotious  of  pleasure  or 
puin  are  eapecially  dependent  on  viftion,  and  it 
being  evident  that  emotions  are  involuntary,  this 
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coniR'xioii  of  the  o|>tii;  nerves  with  the  iiivolun* 
tary  orgnn^s,  is  not  less  remarkable  than  tliat  of 
the  aiuUtury  iicrvcs  \vilh  the  cerebe! — that  of 
the  nerves  specially  excitiDsr  desire  or  aversion, 
wliich  are  evjduitly  voliinlar}*,  wUh  tlie  ui^n 
af  volition  itself. 

From  many  ciicmnstufM?e5,  die  posterior 
t  jbcrcIcA  ftppear  to  h&ve  the  ^me  relation  to  the 
sense  of  smel). 

It  U  evidenUy  owing  to  one  root^  tn  the  cose 
of  some  nerves,  being  sent  to  the  tubeveles,  that 
iome  sct;salionH  produce  cficct«  when  tlic  brain 
and  cerehei  have  been  removed- 

Rcil  states  that  the  tubercles  have  proces^e^ 
urhich  plunge  (interiorly  and  laterally  into  the 
posterior  striated  bodies;  and  more  jmrticuJarly 
that  it  is  above  the  iiilern»l  geniculate  bodies, 
Diat  the  processes  of  the  upper  tubercle^  and 
below  them,  thatrhe  processes  of  the  under  ones 
enter  thcAC  striated  bodies. 

Of  the  fibres  from  the  superior  tubercles, 
Rolando  observer  that  the  inferior  fibres  gu  to  the 
posterior  striated  bodies,  and  the  Siuperior  ones 
form  the  roots  of  the  optic  Iracka.^And  thw 
«eem9  to  indicute  another  tenuiuation  of  the  optic 
nerve  in  the  middle  lobe. 

Tracing  these  upward,  Rolando  further  ob- 
serves, that  posterior  *to  tlie  fibres  from  the 
posterior  striated  bodies,  a  large  bundle  ou  each 
nide  ascendft  from  the  superior  tubercles. 
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From  the  processes  of  the  posterior  tubercles, 
Rcil  observcii  tiiat  fibres  seem  lo  proceed,  Jii  a 
ctirvilincar  direction,  over  the  g-ciiiculatc  bodies 
to  the  |>osierior  iiK«rgin«  of  tbe  posterior  striated 
bodies, — Aod  this  may  indicate  a  termination 
of  the  olfactory  nerve  in  the  middle  lobe;  for, 
speaking  of  the  bed  of  grey  substance  analo- 
gous to  the  posterior  tubercles  in  either  posterior 
atriated  body,  he  says  that  it  occupies  the  in* 
ternal  and  posterior  part  of  the  latler;  and  that 
from  this  are  derived  bundles,  which  partly  join 
the  radiation  of  the  fibrous  cone,  occupying  iu 
fore  part ;  but  some  internal  to  the  others^  bend 
round  the  margin  of  the  cerebml  peduncle, 
forming  the  medulla  ineognita — a  substance  with 
which,  be  ii  observed,  another  termination  of  tbe 
olfactory  ncr^'C  appears  to  be  connected. 

Is  man  and  the  quadrnmana,  these  pAfts  are 
relatively  kast ;  they  are  larger  iu  the  carnivora; 
Ktill  larger  in  the  ruminantia  and  solipeda ;  and 
largest  in  the  rodcntia  and  bat  genus.  And 
from  the  character  of  the  respective  animals,  it 
deems  probable,  that  the  involuntary  actions 
eocreaEe  with  them. 

The  spinal  c^rd,  the  middle  \olye  of  the 
brain,  the  tubercle!^,  and  the  middle  lobe  of  the 
ccrcbcl  arc  developed  in  a  direct  ratio  to  one 
another. 

As  to  the  general  function  of  these  partft,  it 
has  been  already  observed,  that  in  tbe  f<Btu«, 
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they  are  relatively  largest  when  that  specie*  of 
action  predominates. 

In  Cuvicr's  Report  to  the  Institate  of  France 
on  the  "  Anatomie  Comparec  du  Crrrcau"  of 
Serres,  it  is  observed  that  "  the  tubercles  are 
the  first  portions  of  the  brain  which  are  formed; 
their  formation  always  preceding'  lliat  of  the  ce- 
rcbcl,  in  the  embrios  of  birds,  reptUes^  mani- 
malifi  and  man"  —  a  fact  whieh  corresponds 
with  the  predominance  of  involuntary  motioDS 
at  that  period- 
It  has  also  been  observed  that  the  tubercles 
are  large  compared  with  the  brain,  in  proportioQ 
as  the  laLti^r  is  simpler;  and,  in  Kuch  cases, 
there  is  every  indication  that  involuntary  |>rer 
vails  over  voltmtary  action. 

Serres  observes  that  the^e  tubercles  are  I 
as  we  descend  among  animals  [to  the  brai 
which  that  of  the  human  cmbrio  approximates]— 
being  least  in  man,*  larger  in  mammalia,  Rtill 
larger  in  birds,  larger  still  in  reptiles,  and  largest 
in  fishes. — ^Tiedemann  had  stated  the^ne   ftic 
most  likely  before  the  French  anatomists. 

Snch  indeed  is  the  importance  of  the  tuber- 
cles among  the  three  inferior  classes,  that  while 


liii  ol^ 

1 


*  Longituclo  ci  latitudo  coTpomm  qLin^ri^miooruu  it 
filtk  a  nobis  exammatia  mamrnDlibui  tbtoliiU,  jfi  ftliik  rcU- 
tjv«  ud  longiUUinem  lali(udinem(|»tfi  cAr«bri  ipaorum  uuiof 
est,  quam   in  homine,— IF^bw/— D*  Ptniuori  Strmcit 


OP  THE  TUBEBCLEfi,    ETC-  5P0 

in  ihcm,  the  cerebral  lobes  arc  solid,  these  tu- 
bercles have  veiitricle^.  But  this  last  U  in  re- 
lation ta  tlie  senses  of  which  the  nerves  there 
terminate — those  of  vision  certninly,  and  pro- 
bably those  of  amcll — senses  iiUiitiately  con- 
necrtcil  witb  itivulunUry  action. 

Hence  e^'idcntly  it  is,  that  the  oblong  process 
iftthe  agentofmuiicular irritability  ;  and  that  the 
tubercles  in  particular  participate  in  this  irritant 
power,  and  produce,  as  it  dot-s.  convnlsiuriJt 
when  stimulated-  Hence  it  is  that  scnaibility 
and  contractility  seem  two  inseparable  f&cultieAp 
if  not  identically  the  sanie»  as  in  animals  not 
possessing  a  distinct  nervous  system,  and  even 
in  plants. 

As  the  four  preceding  tubercles  are  found 
above  thcccrcbcl,  and  concapond  to  tlic  more  in- 
voluntary nerves  of  vision  and  smell,  so  are  other 
four  found  below  the  cerebeL  and  correspond  to 
the  aiure  vohititary  nerves  of  hearing  and  tuste. 

Of  these  the  hrst  pair  are  the  grey  bands  in 
which  one  of  the  terminations  of  the  auditory 
nerves  takes  place.  These  are  formed  precisely 
where  the  posterior  or  detcendini^  olivary  bun- 
dles arc  turning,  from  behind  and  above,  forward 
and  downwird- 

The  ohvary  or  lateral  columns  are  soon  after 
divided  by  the  olivary  bodies  which  are  placed 
quite  anteriorly. 

These  luKlicM  are  formed  of  n    white    crust 
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covering  a  tbin  yelluvvJKli  red  subRtance,  wliich 
presents  a  number  of  folds,  while  tbe  centre  is 
composed  of  brown  sabstaiice. 

The  olivary  bodies  arc  warning  iQ  fishes,  rep* 
tilefi  and  birds ;  and  they  c^mnot  be  said  tu  exist 
even  in  quadrupeds ;  but  the  latter  have  in  the 
same  Kituallon  a  quantity  of  brown  substano!, 
without  any  arborescent  ramification. 

Rolando  describes  a  singular  arrangement  cf 
filaments  around  tbe  olivary  bodies^  a  croBung 
of  them  taking  place  immediately  below  these 
bodies  and  a  recrossing  above  them,  so  that  they  M 
grasp  these  bodies  between  them. 

Tiedemann  observes  that  the  olivary  bodies  are 
formed  only  towards  the  end  of  the  sixth  oionthp 
or  on  the  commencement  of  the  seventh,  a  period 
when  the  unfibrous  substance  which  constitaies 
them  is  secreted  on  the  white  substance  of  the. 
olivary  bundles, 

A^already  observed,  the  curious  fact  lm«  nofe' 
hitherto  been  pointed  out,  that  all  of  these 
ganglia  are  formed  on  these  posterior,  or,  sa  I 
have  termed  them,  descending  portions  of  the 
olivary  bundles,  and  that  they  follow  the  )>ecit- 
liar  winding  course  of  these  bodies,  beiog^su* 
periorly  (the  tubercles)  behind, — midway  (tho 
grey  bands)  on  the  side, — and  inferiorly  (i 
olivary  bodies)  before. 

In  these  ciises,  then,  we  have  certain  tcrmn 
nations  of  nerves  of  sensation  joining  bundles  oa 
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which  involuntary  action  depends,  which  cleariy 
indicatcE  that,  by  that  meftnfi^,  ^uch  action  may 
immedmtely  follow  sensation,  independently  of 
any  communication  of  theac  motions  to  the  he- 
rn isp  he  res. 

This  fact  indicates^  fur  the  iirst  time,  the 
reason  why  the  olfaclory  cind  other  nerves  of 
BCDsc  have  several  terminationn  in  the  hrain,  as 
has  eilht-T  been  already  seen  or  will  be  seen  in 
the  sequel;  and  it  throws  great  light  on  the 
terminations  of  nerves  in  general. 

There  can  be  no  doubt  that  other  termi* 
nations  of  the  same  nerves  pa«s  to  the  hcmis- 
p)»Grc!i  and  lead  to  voluntary  action,  indeed, 
either  structure  or  fuuccion  proves  this  in  every 
ca»e. 

Ignorance  of  the  uniformity  and  necet^ity  for 
theae  itevcral  terminations  in  the  brain,  belong- 
ing to  nerves  of  pure  sensation,  has  greatly  mis- 
led  the  experirnenterR  on  living  animals,  who 
consequently  could  not  conceive  why  impres- 
aions  on  the  senACA  should  end  In  action  when 
the  brain  and  cerobcl  were  removed. 

The  fact,  however^  that  impressions  on  the 
eenscs  do  end  in  action  when  the  brain  and  cc- 
rchel  are  removed,  proves  that  their  influence 
is  commanicated  by  the  nervous  termtnationa 
and  ganglia  now  spoken  of,  and  aUo  that  the 
actions  then  induced  are  involuntary  ones. 

It  fteems  probable,  however,  that  tfacsc  arc 
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Dot  the  whole  of  the  gan^'lm  that  are  formed 
upon  the  |Joslerioror  descending  portions  of  the 
olivfiry  bundles.  These  portions  of  the  olivury 
bundteit  becume  the  posterior  and  descending 
portiotia  of  the  lateral  columns  of  the  spinal 
cord :  and  it  is  tipoD  the  posterior  roots  of 
ttcrvca.  arismjr  partly  from  these,  that  the  iotcr- 
veitebral  ^^iiglia  are  formed. 

Xow,  when  we  bear  in  mind,  that  the  ganglia 
on  the  sympathelie  nerve  are  evidently  con- 
nected with  a  return  of  action  and  with  tbc 
involuntary  motion  of  the  parts  it  supplies,  and 
that  the  four  pairs  of  ganglia  described  above 
are  similarly  connected  with  a  reiora  of  action 
and  with  involuntary  motion,  it  must  appear 
highly  probable  that  the  ganglia  on  the  po&lcrior 
roots  of  spinal  nerves  have  also  to  do  with  a 
return  of  action  and  wiUi  intoluniary  motioa^ 
in  short,  that  there  is  in  the^e  ganglia^  a  con- 
nexion between  those  librils  of  the  [rasterior 
TootA  which  the  same  olivary  or  lateral,  descend- 
ing and  involuntary^  bundles  supply*  and  soiD* 
cither  fibrils  ascending  to  meet  them  and  lo 
excite  returning  and  involuntary  motion  by  their 
means. —  We  slii^ll  aftenvardft  sec  that  some  at 
leaf^t  of  the  fibriU  which  join  ihem  are  Iwiga  of 
the  Rympathc-tic, 

It  would  hence  appear  that  all  ganglb  arc 
nrgans  of  relurn  as  to  nervoos  action.  Instead, 
therefore,  of  a  ganglion  being  a  sign  of  a  nerre 
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ofsonsation  (and,  to  hear  the  existing  laDgjage 
of  physiology,  one  would  imagine  its  forming 
»uch  a  Sign  was  a  very  sufficiciit  purpo^^e  of  its 
exislence,  jtiat  as  an  illiterate  person  lies  a  knot 
on  a  string  lor  the  purpose  of  helping  his 
mcmorj-) — instead  of  this,  however,  ganghonic 
nerves  always  indicate  a  return  of  action  nud 
therefore  motion  as  well  a*  sensation, 

Wc  shall  accordingly  find,  that  wherever 
motion— more  particularly  involuntary  motion, 
predominate»i,  ganglia  arc  found,  and  where  it  la 
encreofted,  these  ganglia  arc  enlarged— some- 
limes  to  great  extc^nt. 

Further  confirmation  of  this  view,  that  these 
ganglionic  nerve»  (in  man  the  posterior  spinal 
roots  &c.)  belong  to  locomotion,  may  be  fiAind 
in  fishes,  in  which  the  genus  trigla  (the  flying 
fish)  in  consequence  of  its  having  iht:  pectoral 
fins  greatly  developed  for  the  piiT[K>se  of  loco- 
motion by  flight,  has  to  each  pair  of  nerves 
Hiipplying  them,  a  corresponding  pair  of  large 
{^Dgtia  on  the  upper  side  of  the  spinal  cord. 

The  flying  fiith,  f^ays  Serres,  is  remarkable  on 
account  of  the  detached  raysof  its  pectoral  fins, 
and  similarly  by  a  series  of  enlargements  on 
the  posterior  part  of  the  spinal  cord,  pn>piir* 
tioncd,  both  in  number  and  size,  to  the  number 
of  the  nys  to  which  they  corr&tpond . 
^H  Tiedemann  ob^erveR,  that  the  remarkable  and 
^^      regularly  disposed  enlargements  obscncd  immc- 
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diatcly  behind  thecerebcl  in  Uic  flying  fish,  ai 
the  origins  uf  tlie  nerves  dt-sliiietl  to  tli«  iltgiU- 
form  prolongations  peculiar  to  these  fishes,  ob-i 
served  in  front  of  the  venlral  fins,  and  piovidedj 
with  numerous   muscles,  scr\mg  at  the  sami 
time  as  organs  of  touch  aiid  progru»»ioii. 

The  three  last  words  here  employed  by  Tiede-^ 
miiTni,   strikingly   accord   with    that  return 
nervous  action  1  hzrc  ascribed  to  gangha. 

The  same  view  h  illu>>tr^ted  hy  ihi^  iiodulefl 
on  the  upper  part  of  the  spinal  cord  of  the  gurnet, 
from  which  ihc'  ncnes  su]>ptylikg  the  feelers  arej 
given  off. 

The  fiiiurus,  an  electrical  flsh»  has  a  consider- 
able enlargement  corresponding  lo  the  ncivo 
distributed  to  theelectneal  apparatus;  and  there 
can  be  no  question  as  to  the  direction  in  which 
motbo  thenec  takes  place. 

We  find  also  in  tlic  torpedo,  two  lai^c  ganglift^ 
situated  behind  the  ccrcbel,  the  size  of  which 
they  much  surpass,  whence   issue  the   nerves 
analogous  to  ihe  eighth   pair»  which    furnish 
numerous  branches  to  its  electrical  organs. 

Moreover,  in  every  class,  tlie  intervertebral 
ganglia  arc  proportioned  to  the  size  of  the  nerves 
which  traverse  them;  being  larger  near  the 
limbs  than  elsewhere. 

Thus,  in  every  case,  these  ganglia  are  con< 
nested  with  motion ;  and  there  Js  not  tiic  shadow 
of  argument  in  behalf  of  the  mere  hypotbeUcal 


OF  TnB  TUBERCLES,    ETC.  WS 

assertion  that  the  ganglia  on  the  posterior  spinal 
roots  9fc  signs  oflheir  bt^ing  nerves  of  seDsahoa, 
On  the  contrary*  these  gnnglin  appear  to  afibrd 
the  nio^  decided  proofA  that  these  roots  are  itt 
some  degree  those  of  involuntary  motion. 

There  is  an  interestiag  view  which  should  be 
taken  in  this  place.  AlfJiough  peculiar  ganglia 
are  found  in  fiome  fishes,  yet  the  common  ganglia 
of  the  whole  system  gradually  but  remarkably 
dinkini^h  and  even  seem  finally  to  disappear,  a^ 
we  descend  among  animals.  It  has  not  beeo 
observed  that  this  diminution  and  disappearance 
accompanies  the  diminution  of  the  higher  mental 
systems;  but  this  clearly  indicates  that,  in  lower 
ftnimaU,  ganglia  arc  no  longer  necessary  as  inter- 
mediate  between  aloweranda  higher  system » as 
ID  this  section  has  been  shown  to  be  the  general 
condition  and  purpose  of  tbeir  existence.  This 
view,  therefore,  while  interesting  in  itself,  adords 
anoclier  corroboration  of  the  truth,  that  the  gan- 
glia are  always  organs  of  a  return  of  action* 

It  appears  to  me  that  the  functions  of  this  in- 
voluntary organ  are  much  more  extensive  than 
is  commonly  imagined;  and  that  whenever  we 
pcrfonn  external  motions  while  thought  and 
will  are  otherwifie  engaged  (a  matter  of  fre* 
quent  occurrence),  the  voluntary  have  insensibly 
dtanged  into  involuntary  actions,  by  means  of 
this  organ. 

Thus,  if  deeply  engaged  in  conversation  while 
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walking,  we  often  perform  the  same  habitual  and 
involuntary  progression,  until  wc  find  that  wo 
have  taken  the  wrong  road ;  and,  at  dl  times, 
wc  arc  compelled  to  suspend  the  internal  actions 
of  the  thought  and  ^%'ill.  and  to  resume  voluntary 
progression,  if  a  crossing  or  obstacle  interfere* 

It  may  even  be  argued  that  walking  at  no 
time  confijfits  of  actions  all  of  which  arc  volun- 
tary, for  many  of  the  motions  we  employ  in  it 
are  unconsciously  performed,  and  have  been 
perhapji  so  often  as&uciated  that  it  would  require 
great  exertion  to  separate  them  voluatarily :  they 
ha^o  becumc  involuutary. 

Even  in  writiiigthc  preceding  paragraphs,  an 
illustration  of  this  occurred  to  me.  My  mind 
was,  for  a  mcnicnt,  directed  inward ;  if  1  saw  tiie 
paper  or  the  writing.  1  was  unconscious  of  d 
so;  and  my  will  was  entirely  withdrawn  from 
the  act  of  my  hand,  to  guide  an  internal  act,  ft 
inomenlary  distraction  of  the  mind.  The  dum- 
tion  of  this  distraction  was  such  as  to  make  ctic, 
lit  the  instant  of  again  bringing  back  to  tlit 
writing  my  consciousness  and  will,  exclaim  lo. 
myself  that  1  must,  during  this  brief  period,  have 
been  writing  inaccurately.  On  again  Keein;^  tbo 
paper,  however.  1  found  I  had  correctly  written 
the  long  word  1  had  just  bet:^n»  when  conscious* 
nc£s  and  will  were  withdrawn  from  iL  Tbose 
who  often  direct  iheir  minds  inwardly,  will  dis- 
cover loo  many  illustrations  of  the  same  kind. 
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CHAPTER  Vr 

BTRVCTUiE    AND     FUNCTIONS    OP  THE   VABTS 
COWKECTED    WITH   THK    VITAL    SVSTKM. 

SECTION  I. 


AuoKG  the  2ot)pliyt«^t,  the  lowest  class  af 
animalji,  the  lioloihuriK  and  A(i|)unciili  display 
nerves;  but  lliey  are  those  only  oi'  tlie  vital 
system,  as  tbey  fonnatircle  around  tbe  gullet — 
the  most  elementary,  stmpic  and  essential  form 
ID  wliicli  Dcrves  a|>pc&r,  and  to  which  exbts  a 
oonretponding  arrangement  in  the  higher  ani- 
mals, where  it  is  always  appropriated  to  the 
vital  sysitenK 

In  the  star-fishp  a  cord  around  the  orifice  of 
the  alimentary  ca\ity  isthecenlrul  part  of  the 
syatem,  from  which,  opposite  each  ray,  nerves 
are  givtrn  off. 

The  molluaca,  tbe  class  immediately  above 
the /oophytcft,  have  still  thi*  cirele  arunnd  the 
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gullet,  but  larger  ganglia  gradually  approximate 
on  the  upper  side  of  the  animal. 

lit  all  the  lour  sujKiTior  cla&ses,  there  is  a 
nervous  cord  on  each  ^de  of  iliv  front  i>r  the 
vertebral  column,  which  connects  together  the 
branches  from  the  spinal  cord  dei^tined  to  the 
vital  syfitem,  and  aeemfi  to  form  a  medium  be- 
tween it  and  the  mental  and  locomotive  system. 
It  is  thus  connected  with  tlic  proper  inttin-crtc- 
bral  nerves  and  with  these  analogous  to  them  ia 
the  head. 

The  sympathetic  nerves,  then,  evidently  forn:i 
a  system,  distinct  from  the  two  already  de« 
ieribed,  and  give  sensatiou  and  motion  to  the 
organs  oflife. 

The  nerves  of  the  two  preceding  systems  pro- 
ceed more  directly  from  the  brain  or  from  tike, 
spinal  cord,  whereas  the  surfaces  and  the  mus* 
cular  coats  of  the  vital  organs  arc,  for  the  most, 
part,  supplied  immediately  from  ganglia. 

A  ganglion  is  a  nodule  of  circular  or  ovaI 
shnpe,  and  of  reddish  grey  colour,  nei^er  found 
but  when  there  is  a  meeting  of  fibrils  or  nerves 
of  different  kind. 

One  of  the  most  important  of  these  is  the 
semihinar  ganglion,  which  is  situated  behind 
the  viscera  of  the  epigastric  region  and  from 
which  ari»e  the  nerves  that  supply  most  of  the 
abdominal  organs. 

Filaments  proceeding   from  several  nerves, 
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very  onfti  unite  la  one  of  Xh^sv  ganglia,  from 
which  other  tiluments  arise,  and  arc  transmitted 
to  different  p^rts. 

The  nerves  bclo^v  a  ganglion  arc  generally 
larger  than  those  sibove  it. 

The  filaments  of  the  sympathetic  nerves  are 
finer,  softer  and  redder  t)mn  those  of  the  cere- 
bral nervca. 

The  numerous  plexuses  of  the  thorax  and  ab- 
domen permit  the  diffusion  of  intlitcnce  from 
Lhefic  nerves. 

The  sympathetic  nerves  supply  the  vital  sys- 
tem, wherever  its  parts  may  be  situated. 

There  nerves  form  a  net-work  around  all  the 
great  arteries,  an<l  may  be  followed  on  the 
larger  branchefi  of  the  head  and  extremities. 
Even  the  cerebral  arteries  are  accompanied  by 
filameDts  from  these  nerves. 

From  analogy,  we  must  conclude,  that  the 
capillary  arteries  arc  similarly  supplied  —  even 
those  of  the  brain  it^lf. 

The  same  system  supplier  all  the  secretin; 
glands  and  surfaces.  It  <ilso  i^uppUi'^F  the  vena 
pome  throughout. 

Both  in  the  lower  animalK,  and  in  the  embrios 
of  the  higher,  the  ganglia  of  this  system,  ac- 
cording to  Dr.CopIand,  appcarWfore  tbe spinal 
cord  or  the  brain. 

The  chief  physiological  difficulty  with  regard 
to  these  nerves  has  been  why,  being  nerves  of 
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6cnftFition,  their  seiiAationA  do  not  reach  the  seO'^ 
sorium  coniinune,  or  why  they  arc  not  per- 
ceivefl.  As  soitjc  peculiar  construction  evi- 
dently is  necesisary  lo  |irevenl  this,  it  is  natur&I 
to  look,  in  the  m^ries  themselves,  for  that  jwcu- 
liarily  ;  and  it  is  to  be  found  in  their  ganglia. 

The  ganglia  ajipear  to  impede  sensation,  and 
prevent  the  brain  being  disturbed  by  all  the 
impressions  oti  Iht*  visceni,  which  wmthi  hav« 
been  incompatible  with  thought.  They  alfio 
prevent  their  unifonu  and  jierpctually  recurring 
actions  from  being  communicated  to  the  brain 
and  unnecexKanly  diKtiirhing  the  fiinctioiui  of 
that  organ.  v 

]n  the  ganglia,  moreover,  the  nerves  of  s«isa- 
tioQ  tenninatc,  but  thoy  are  there  connected 
with  the  nerves  of  motion,  so  that  the  nervous 
influence,  returning  to  the  muscular  fibres,  pro- 
duces action. 

Involuntary  vital  parl«.  indeed,  are  simple  a« 
to  motion.  Being  titbular,  mere  contraction 
sufBccs.  Hence  the  return  through  ganglia  is 
enough. 

'  The  view  here  taken  m  most  nearly  ap* 
protichcd  by  (liat  of  Winslow.  who  regarded  the 
ganglia  as  smaller  braitis,  and  who  has  been 
followed  hy  the  French  anatomists.  Johnstone 
supposed  that  their  use  is  to  render  the  organs 
which  derive  their  nerves  from  them  indepen- 
dent  of  the  will,  which,  so  lar  as  it  went,  was 
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correct ;  and  the  ftuppo«itton  that  Haller  refuted 
this,  arises  onty  from  Johnstone  and  his  fol- 
lowers seeing  hut  a  part  of  the  truth  a«  to  these 
organs^ 

From  the  mtemal  sinicture  of  the  ganglia,  as 
described  hy  Scarpa,  they  appear  to  me  to  be 
mere  mechanical  tneaufi  facilitatiug  a  relum- 
ing instead  of  a  pro^cssivc  motion. 

It  does  noifoUow,  however,  that  all  the  fibriU 
of  nerves  on  which  ganglia  are  formed*  belong 
to  impeded  sensation  and  returning  motion;  for, 
in  the  ganglia,  many  ncn'oua  fibrils  arc  seen 
running  over  the  wholo  lea^th  of  the  ganglion, 
and  having  no  intimate  coDuexion  wilh  it. 

The«te  nerve*  are  connected  with  the  brain 
by  so  few  of  those  filamenU  which  lead  to 
perception,  that  tn  general  their  accidents  are 
not  felt,  and  they  can  in  return  be  little  influ- 
enced by  the  brain, 

A  ganglion  of  the  sympnthetic  Ayatem  may  be 
removed  without  pain  in  any  great  degree  being 
caused  to  the  animal. 

It  is  not  here  meant  that  lhe«e  nen'es  are  ia- 
ausceptihle  of  pain  from  certain  Cannes;  for 
when  this  syBtcm  is  c:iUed  into  that  morbid  ac- 
tion against  which  it  itccms  in  general  so  carC' 
fully  guarded,  no  pain  is  so  extreme  ss  that 
which  it  communicates. 

It  is  a  gross  error,  however,  to  say  that  the 
branches  and  ganglia  of  the  sympathetic  nerve 
n  a  2 
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arc  iDscQsiblc,  because  in  the  living  body,  they 
may  be  injured  without  producing  perception 
and  consciousness.  Those  who  "nTite  thus  do 
not  even  know  the  meaning  uf  the  terms  they 
employ,  and  evidently  confouinl  scasolioa  aad 
jwrceptiun  l<>gether- 

While  galvanism  powerfully  aBects  other 
nerves,  it  scarcely  at  <ill  influences  the  ganglionic 
system.  OS  shown  by  Dr.  Copland,  who  has 
clearly  dcriionstialed  the  i(idej>en()eiice  uf  tlial 
system. 

The  ganglia,  tlien,  appear  to  be  the  sole  cause 
why  neither  cerebral  nor  spinal  impulse,  nc 
l^vanism,  atlecU  the  heart  and  other  important 
vital  orgaas,  and  also  why  these  organs  do  not 
aifect  the  brain  and  spinal  cord. 

]t  is  remarkable  that  in  fishes,  the  sympathe* 
tic  nerve*  are  nearly,  if  not  completely,  without 
ganglia ;  that,  in  many  reptiles,  the  ganglia  seem 
still  to  be  indistinct ;  that  in  birds,  they  become 
much  less  so,  and  at  each  vertebra  is  found  a 
ganglion;  while,  in  mammalia,  the  number  of 
the  ganglia  no  longer  correspobds  to  the  number 
of  vertebrse. 

It  appears  to  mc  that,  in  the  lower  of  these 
classes,  the  cerehro-spinal  part  of  the  nervous 
system  is  more  of  an  involuntary  character, 
while  that  part  of  it  which  is  connected  with 
life,  may  probably  be  less  so,  and  consequent' 
ly  that  the  latter  requires  less  of  distinction  in 
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this  respect— fewer  and  smaller  meanft  of  anion 
and  of  a  return  of  aclion ;  while  the  reverse  is 
the  case  in  the  higher  clasaes. 

In  the  highest  classes,  the  heart,  the  slomach, 
the  intestinal  canal,  &c-  by  being;  supplied  by 
gsmgiiuiiic  nerves,  act  independently  uf  the  will ; 
while  the  diaphragm,  rectum,  and  bladder  are 
subject  to  the  will,  because  they  receive  nerves 
from  the  brain  as  well  as  from  the  sympathclic 
Ryfttem, — the  rectum  and  bladder  frnni  sacral 
branches,  through  the  hypogaatric  plexus,  and 
the  dmphmgm,  in  consequence  of  nerves  sent  to 
it  from  the  fifth  and  sixth  cervical  pairs. 

If,  a*  liaK  )K^e.ii  i>hserveJ»  these  latter  organs 
had  received  their  nerves  of  motion  from  the 
sympathetic  system,  their  actiun  would  have 
been  independent  of  the  will. 

Some  actions  nf  the  intestines  or  bIuod-ve«>;eU 
may  be  continued  for  a  time  after  the  removal 
of  tlie  brain,  because  their  action  is  less  imme* 
diatcly  dependent  on  the  brain  than  that  of 
other  parlit,  and  because  the  AtimuhiK  which  ex- 
cites them  to  act — the  food,  or  the  blood,  re- 
mains within  them  afler  death,  and  Ibr  a  tune 
produces  its  usual  effect«- 

Wherever  the  spinal  nerves  communicale 
with  the  sympathetic,  there  is  a  ganglion  at  the 
place  of  union;  and,  as  already  stated,  another 
is  formed  on  the  posterior  root  of  the  spinal 
nerve  in  iU  vicinity. 
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We  may  now  endeavour  to  anftwer  the  i|iiei^ 
lion  of  Soemmcrring  on  tbja  subject — *'  Qua 
causa  c»l/*  siiys  li«.  "cur,  in  radice  poRtenore 
Cantum  nervorum  spiualiuin,  ganglia  lavemun- 
tur,  minimeaiilem  in  iiiiore?"  Ani]  »)g^n,  "Citr 
radix  prior  nervorum  spins  medulte*  adeo  ric* 
ina,  gangtio  uoii  imniii^citur?'^ 

The  juociioa  cf  tiic  eympalbctic  with  the 
Apiiiiil  nei-veii  is  peculiarly  intervMiiig  un  scverm) 
accounts. 

In  the  fir&t  place,  that  J  unction  occasiuiially  is 
directly  v'ith  the  poBlcrior  root  and  its  gauglion; 
and  wbcnmcr  it  is  made  by  a  single  bundle  of 
fibres  with  the  anterior  branch,  it  is  of  course 
beluw  the  croKSEit^,  whence  it  OAceiKls  the  jhis- 
terior  root,  and  that  indeed  i»  often  superiicially 
visible*  The  junction  iu^  therelbre,  with  lx>th 
roots. 

In  the  second  place,  these  connexions  wiih 
both  root5,  arc  ulwa)^  by  fibres  which  evklcntty 
both  ascend  mid  descend  upon  them,  luid  cuu*- 
sequeatiy  which  are  both  given  to  and  received 
from  (hem.  This  is  aJsoevident  in  the  junctioiia 
of  the  sympathetic  with  ccrcbra)  nerves. 

It  is  prob;ibIc«  from  all  that  has  already  been 
suid,  that  the  fibres  which  join  the  anterior  root 
•re,  like  that  root,  thoi^e  of  laen&atiw — those 
below  or  externally  conveying  it  from  the  coats 
of  veRsels,  &c.  to  the  sympathetic  s}'&tem,  and 
thoAO  above  or  internally  conveying  it,  in  bow- 
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ever  slight  a  degree  or  however  modified^  from 
that  system  to  the  braiiK 

It  is  also  probable  that  tho  fibreft  which  join 
the  pofttedor  root  arc,  liko  that  rnot,  those  of 
raolion— those  above  or  internally,  conveying  it 
from  the  brain  to  the  nympathftic  >y»^tein,  and 
tlio«e  below  or  externally,  conveying  it  from 
that  sy»tL*m  to  the  coats  of  vessels,  &€. 

But  it  is  a  tact,  that  the  system  of  nerves  sub- 
servient to  life  IS  everywhere  chwely  eoiinecled 
mth  the  system  subservient  to  involuntary  mud- 
cular  action  which  wn^  described  in  the  sections 
of  the  lai!l  chapter.  This  will  be  rendered  more 
evident  in  the  present  chapter,  i\s  tothf,  btni* 
dies  connected  with  life  in  the  oblong  process, 
which  lie  Immc-diately  niider  those  connected 
with  involuntary  muscular  motion  in  the  tuber- 
cles. Meanwhile  examples  of  involuntary  miift* 
cular  a^ociation  with  the  sympathetic  system 
arc  seen  in  the  exclusive  supply  which  the  latter 
gives  to  the  heart,  stomach,  intestinal  canal, 
glanils,  ftc. 

But  the  connexion  of  this  system  with  tho 
involuntflTy  muscular  one  does  not  terminate 
there.  Not  only  is  every  analogy  in  favour  of 
xhtse  systems  beinia;  connected  throughout,  but 
we  ever^'where  see  external  demonstrations  of 
this  not  only  in  the  regular  actions  of  partA  al- 
ready mentioned,  but  in  innuiBerable  Involun- 
tary affections  of  the  muscles  generally  caused 
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of  tlie  rial  organs  a&d  con- 
as  tbey  must  be,  b; 


wy 


tksndy  shevn  that  the  oH- 
OD  wfaicfa  uivoltiotBiy  muscular 
and  wbicb  od  that  tccooot  are 
vidi  «o  many  pairs  of  gangiia  in  tlie 
in  tbe  poctarkir  parts  of 
of  ibe  cpina]  cord,  aad  ccn- 
acqoculy  oontnbutc  lo  tbe  oTigins  of  spioal 
nerrea  called  tbe  po»U:nur  rootSr  on  wbicb  again 
tbe  gnglK  DOW  m  question  axe  formed. 

Vcfe  we,  tberefur?,  only  to  bear  this  analogy 
in  niad,  and  tbc  law  which  it  deems  to  indicate, 
namely  that  all  ganglia  anr  tfanK  cuunet.'l^  with 
iHToluiitary  action,  we  should  be  disposed  to 
conclude  that  such  was  tbe  |mrpose  of  the  gang- 
lia bere. 

Wben  we  fiirther  reflect  that  all  action  rc- 
tomcd  froo)  ganglia  must  be  invuluotary,  be- 
cause it  is  thereby  presented  from  reaching  the 
organ  of  volition,  we  shall  be  confinncd  in  this 
opiuioD- 

It  remains  for  us  only  to  discover  tbe  new 
oervL-s  which  at  such  pointSj  as  in  previous  in- 
8tai>ces»  join  tbc^  roots;  and  we  bitd  under  our 
eyes  the  fibres  from  the  sympathetic  sjstem 
forming  so  obvious  a  junction  with  these  roots* 
that  iheir  obviousness  alone,  or  1  .should  per- 
haps say  that  famihanty  with  them  which  had 
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preceded  all  supposition  of  difficulty  and  con- 
sequent ent^uiry,  lia«  caused  us  to  overlook 
tbeoi. 

The  ganglia,  therefore,  on  the  po»lenor  roots 
of  the  spin&l  nerves  appear  to  be  those  in  which 
a  junclion  takes  place  between  the  sympathetic 
and  the  involuntary  muscular  systcin. 

Finally,  then,  as  li>  gun|^ia,  wherever  Ihey 
arc,  there  is  a  return  of  motion.  Such  is  the 
ra»e  in  the  ganglia  of  the  abdouif^n,  iu  tbose  of 
the  fiflh  pair  which  approach  the  former,  ia 
those  formed  on  the  AlletA  or  descending  por-^ 
tions  of  the  olivary  fasciculi,  and  in  those 
doubtless  on  the  posterior  roots  of  the  spinal 
nerves. 

SECTION  II. 


U  lias  been  already  indicated  by  various  cip» 
cumstanccfr,  that  the  nerves  of  the  vital  system 
communtCctti;  with  the  biain.  Ak  indi^eil,  both 
in  health  and  disease,  the  influence  of  the  sym- 
pathetic system  is  transmitted  to  the  brain,  sincl 
that  of  the  brain  to  the  3<:ympathctic  system,  it  is 
evident  thcit  bimdlf!^  si|ipro|iriated  to  thefte  two 
purposes  must  exist  in  the  spinal  cord. 

TheAe  are  doubtless  those  bundles  not  hither- 
to noticed  here,  but  described  by  Keil,  and 
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having  a  texture,  eBpecially  the  anteriori  greatly 
Te^emblmg  the  ganglionic  system. 

He  Aays  another  layer,  the  vertical  bundlot, 
C01rL|lc^ed  not  of  nervous  matter  alone,  but  of 
cellular  membrane  likewise,  and  ressels  in  un* 
usual  proportion,  as  may  he  conjectured  from 
its  toughness  [he  elsewhere  says  a  thick  and 
brcpad  stratum  of  longitudinal  fibres,  wliicli  in 
its  aseeni  from  the  oblong  process,  is  joined  on 
cither  side  by  the  fillet]  extends  from  behind  the 
pyramids,  behind  the  upper  transverse  fibres  of 
the  transverse  ring  [he  elsewhere  addv  between 
the  middle  peduncles  of  the  cerebel,  or  at  the 
floor  of  the  fourth  ventricle,  covered  only  by 
grey  matter],  and  betuw  the  ansa  of  the  ante- 
rior [leduncle  of  tJie  cerebe),  to  the  grey  sub- 
stance which  is  found  between  the  peduncles 
of  the  brain,  extending  beyond  the  pisiform 
eminences,  thus  building  the  floor  of  the  third 
ventricle,  and  becoming  coiitinuou^  with  the 
infundibulum.  The  fibres  of  this  layer  seem  in 
some  degree  to  decussate  each  other. 

Here,  then,  is  a  thick  and  broad  layer  es* 
tending  behind  the  pymmids,  behind  the  upper 
fibres  of  the  transverse  ring,  between  the  middle 
peduncles  of  the  cerebel  or  at  the  floor  of  the 
fourth  ventricle,  below  the  ansa  of  the  anterior 
peduDclcs  of  the  cerebel,  to  the  grey  substance 
between  the  peduncles  of  the  brain,  extending 
beyond   the  piriform    eminences,   building   Uie 
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finor  of  the  tljini  ventricle,  and  becoming  con- 
tinuous with  the  iDfuudibulum —  ta  short,  occu- 
pying the  whole  oftliut  portion  of  the  brain  with 
which  life  seems  to  be  especially  connected.* 

Thist  layiT  sippears  to  he  tlie  continuauce  of 
the  similariy  single  layer  of  tbo  spinal  cord 
which  is  immediately  behind  the  transverse 
commtfisure  at  the  bottom  of  its  anterior  fissure. 
Xeilfier,  intlt'cd,  of  thi-sc  layers  may  ht^  t^'nt'^li:^ 
but  double  and  in  contact.  If  the  fonncr,  bow- 
ever,  we  have  double  |>erceptive,  double  invo- 
luntary muscular,  and  Hingic  vital  columns. 

It  is  particularly  to  be  observed,  Rcil  adds, 
that  this  thick  and  broad  layer  of  lou^itudi- 
niit  fibres  appears  to  have*  no  connexioii  with 
the  pyramids,  but  fiirtlier  forward  it  nms  on  to- 
gfilirr  wiiii  the  radiation  of  the  peduncles. \ — This 

*  The  fibre*  which  Mr.  MayO  ikicrlb«a  ftt  I^riiN:  behmd 
Uk  luttcriuf  pyramid  fti»l  tltcceotra]  pait  of  thn  ccrcbclUc 
riat;,  n^pcor  to  be  Rcii'a  tliick  Had  broad  U;cr  of  longi- 
todioal  Hbrcd  Ubmd  t^tc  tmnsvcrtc  tibr^  oi  ihc  rio^ 
BKid  between  lh(;  middle  pndimclcn  oribc  c^rrcbd,  or  ul  cho 
fiooTof  lh«  fourtU  T«ntricLc.  covefcd  cmly  by  i^y  mailfir, 
■Dd  wHich  in  tU  nflcctil  from  llio  oblong  procCfl*  ii  joined 
DA  eilbcr  »dc  by  Ibc  liUct. 

t  U«ber  der  obenteti  ^cbicUt  Ton  QutrTaMro  d«r  Briicko 
und  tttiMbcn  den  fciilichcn  Scltnkdn  dot  klcincn  Gdiirns 
liegt  noct  in  d«  Tieft*  dee  Hruntleft  der  vierioft  IlirnbShk 
tiodlckM  vod  brf^itf^  Sirnium  von  TJtngm-PBKVm.wi-lclics 
di«A«hl#irffn  vtin  hriden  St^iicn  aiifnimtnl,  mit  dvn  Pymmi* 
fhn  keine  VerbJndung  in  liulx-u  »cbi^itiU  alMrr  vtfritvjrri  mif 
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connexion  with  tbe  peduncles  shows,  as  before, 
that  this  layer  belotig^  to  the  ascenclin)^  iii&sAe»; 
and  to  mc,  it  appears  llmt  it  posses  to  the  lower 
part  of  the  middle  loljev,  which  are  obviously 
connected  with  the  vital  system. 

Thus  the  nerves  of  the  vital  system  ar«  not 
confined  to  the  trunk,  but  ascend  to  the  bead, 
and  as  »mcll  ami  taste  are  there  the  senses  of 
that  system,  they  have  a  portion  of  the  hcmi- 
Bpheres  devoted  to  their  perceptions,  and  con- 
nected with  the  rest  of  the  nervous  system  of 
life. 


SECTION  I  in 

BTsDcTumx  AHu  nTHcrmv  or  tiii:  xjO/wzm,  hu>i»l2  om 

INFERIOS    LOBn. 

The  circumstances  which,  in  all  animals,  cha- 
ructcrizc  the  lower  middle  or  inferior  lobes  are 
1st.  that  the  olfactory  nerves  pass  toward  them, 
and  2dly,  that  Ihcy  and  the  olfactory  nerves  are 
united  by  the  interior  commissure.  The  neg- 
lect of  these  characteristics  has  ted  to  great 
errors  even  among  the  beat  anatomists. 

Rcil  states,  that,  in  man,  the  anterior  com- 
missure extends  transversely  across  the  brun, 

der  Hadiation  der  ffimschenM  ztattamtnvnJtieaf^'—Arrkm, 
/tir  4^^  Phifmloffiff,  Nrunier  Band,  p.  H9, 
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from  the  middle  lobe  of  one  aide  to  that  of  llie 
opposite;  and  again,  that  it  passes  between  the 
6rst  bundles  of  the  fibrotis  cone,  and  tlien 
spreads  itself  out  in  the  under  surface  of  the 
middk'  li>be. 

Ticdeniann  says,  that,  in  such  of  the  mammi- 
ferous  animals  (in  particular  among  the  car- 
oirora^  &£  the  dog,  and  among  the  rumihantia 
aii<]  rodentia)  as  possess  the  olfactory  uerves 
well  developed,  the  anterior  commissure  unites 
also  the  two  enlargements  of  tliese  nerves ;  a 
remark  which  had  previously  been  made  by 
Cnrier. 

Reil  further  observes  that,  in  sheep,  the  ante* 
nor  commissure,  as  if  comjKispd  of  two  cylin- 
ders in  appomioD,  divides  at  cither  end  into  au 
anterior  and  posterior  braiich  j  that  the  anterior 
branch  bends  itself  forward  at  the  foremost 
bundle  of  the  fibrous  cone  towards  the  mamil- 
lary' process,  or  mass  formed  by  the  olfactory 
nerve,  and  iU  outer  wall;  and  that  it  is  lost, 
where  the  latter  meets  by  a  narrow  opening  the 
anterior  horn,  in  radiated  Sbrcs,  which  surround 
tluB  opening* 

With  these  facts  and  authorities  as  baseM,  let 
us  consider  the  parts  which  appear  to  corre- 
spond in  mfcrior  unimala. 

In  fishes,  the  first  cerebral  masj»  consists  of  a 
variable  number  of  ganglia  in  different  apeciea, 
but  of  theiie  the  most  univerv^  and  most  cssen- 
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tal  B  the  pair  imiDediately  m  frcmt  of  the 
tvberdes  aver  whicb  pus  tbe  optic  aerres,  and 
in  wtiicii  tenniimte  tbe  oUactory  nerves.  Tbey 
are  c<»iposed  of  grey  sobstance,  onited  by  a 
small  white  commissnre  which  is  evidently  that 
called,  in  man  and  mammalia,  the  commissure 
of  tbe  low«-  middle  or  inferior  lobes,  or  the 
anterior  commissure. 

Tiedemann  <rfiserTes,  that  some  fibres  of  tbe 
pedoDcles  of  the  brain  pass  into  their  interior, 
and  are  lost  in  tbe  <41actory  nerves,  to  which 
tbey  give  origin. — I  suspect  that  these  pedun- 
cles are  little  more  than  tbe  bundles  connected 
with  tbe  vital  system  which  we  are  now  de* 
scribing. 

Be  this  as  it  may,  irom  the  close  relation  of 
these  bodies  to  the  c4factory  nerves  and  anterior 
commissure,  and  from  their  correspondence  to 
the  lower  middle  or  inferior  lobes  of  higher  ani- 
mals, it  is  evident  that  Tiedemann  errs  in  think- 
ing they  correspond  to  the  anterior  striated 
bodies ;  and  DesmouUns,  much  more,  in  think- 
ing they  correspond  to  the  posterior  striated 
bodies. 

Tiedemann,  in  his  Icones  Cerebri,  speaking 
of  the  lower  part  of  the  middle  lobes  in  the  lion, 
calls  them  "  Protuberantiae  quaedam  s.  colles, 
quas  Malacame  (Memorie  della  reale  Acaderaia 
di  scienze  di  Mantoua.  T.  I.  p.  71)  protuberan* 
tias  natiformes,  celeberr.  Treviranus  autem  pyrt* 
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formes  vocat,  Hae  protiiberantiac  in  basi  cerebri 
omiijum  ferarum  aliorumque  mammaliumr  quae 
proce«Hbus  mammillaribLis  gaudent.  obscr\-aa* 
tur,  atrpie  inter  ctirum  magmWdhian  rt  nmxaam 
prwcsjuum  mairnmlUirium  rutia  dirccta  tntcrtxdit. 
Pedes  hippucampi  s.  oornua  ammonU  la  proLu- 
bomniiafi  pyrirurincs  dimittuntur.'* 

Ajjd  ngaiij,  reversing  fanclmna]  order,  in 
speaking  of  the  nasua.  he  says  "  EinmcnUdc  py- 
ri/urnttJi^  ^uar  a  parte  poj/Wriorc  carlri  thsiai' 
dtmi,  ifi^iit;  proccsjt^  rmmmiilaras  TKTvifJ'u'/i  y/^iic- 
toriar-vm  ahcunt"  ^ 

Similfirly  reversing  functioaal  order,  in  speak- 
ing of  the  cavia,  be  says  "  Eminentiae  pyrifoiintjs 
lobi  medii,  in  nerves  olfactories  pro^ediuntcs/* 
Again  "Maiu^a  quaedani  CLTubri,  suico  longj- 
tudmoli  sati^  profundo  a  superiore  oncephalt 
parte  separata,  quam  celeberriiuus  Tri-vininiis 
lobum  infcriorcm  cerebri  nominavit.  Haec 
maftftu  a  facie  pustenore  cerebri  deMrendil,  et 
ad  nervum  ollactoriLim  s.  processum  mainmilla- 
reiii  leiidit,"  And  again  "  Lobi  infcrion^s  cere* 
bri,  in  quos  pcde&  hippocampi  scse  diniittunt. 
Cetenim  notatn  dignum  e^t,  quod  hi  lobi  cum 
nervisolfactoriiscomiuercium  babetit,  vol  poltus 
in  proceaiitus  maininilUren  iibeunt." 

Whoever  examines  tiiis  inferior  lobe  in  the 
plates  of  Ticdemann,  and  especially  in  those 
which  represent  the  brains^  of  the  two  last  men* 
tioficd  animab,  will  be  isurpiised  at  its  distinct- 
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from  the  rtst  of  tbe  brain;  bill  he  will  not 
be  leas  sarprised  thai,  forgetting  ivhat  he  saw 
bere*  Ticdcmann  hinuelf  fibould  have  reckoned 
the  cerebnti  masses  which  similarly  rcc«irc  the 
ol&ctcT)-  nerves  in  fishes.  &c.  as  corresponding 
to  the  antp-rior  strutted  bodies !  Thi^,  a»  ui  tike 
case  of  Rcil,  is  the  result  of  not  knowing  what 
one  sees,  of  neTcr  dmaming  of  function,  and  of 
rerersing  functiooal  order, 

A%  \q  {\fc  cavities  in  Uiexe  bocli<*«,  Tiedemann 
himself  oboerves,  that  the  tir^t  animals  in  which 
tbey  are  observed  are  the  ray  and  &hark,  where 
wc  &od  them  in  the  anterior  masses  of  the 
brub,  whence  they  are  prolonged  into  ibe  inte- 
rior of  the  olfactory  ncr%cs.  Arsaky  uUo  ob- 
yerve«,  that  tliese  niaftfte^  are  hollow,  and  have 
tbcir  carity  prolonged  into  these  nerves. 

The  cavity,  therefore,  in  this  cerebral  mass, 
from  its  cIoac  relation  to  the  olfactory  nerves, 
does  not  properly  correspond  to  the  lateral  veo- 
trkles  of  man,  or  at  most  but  to  that  portion  of 
them  which  is  found  id  the  inferior  lobes. 

It  is  consistent  with  these  views  that  the  infe- 
rior horn  of  the  lateral  ventiicic  is,  as  observed 
by  the  Wenzcis,  proportiomtUy  greater  in  mam- 
malia than  in  man. 

Aa»  however,  wc  ascend  among  animals,  we 
find  the  anterior  masses  become  gradually  de- 
veloped. They  cncreasc  vastly  in  size,  and  at 
Iftst  overhang  and  rest  upon  the  ollactory  pro- 
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longalions,  wliicli  stiil  run  back  to  the  middle 
lobes. 

This  last  fiict  decidedly  proves,  tliat  llie  ori* 
ghrnl  xuBs^GAto  wLicli  lliese  uerves  were  attached 
were  only  the  inferior  lobes^  and  that  the  ante- 
rior lobes  are  only  gradually  superadded  and 
placed  before  them. 

As  these  inferior  lobes  become  developed, 
iheir  cavities,  though  still  extending  into  the 
olfactory  prolungations,  gradually  present  within 
iheni  nudiiles  analogous  to  (he  striated  bodies. 

Thus  also  the  ventricles  of  ihe  inferior  Iobc» 
become  the  laferal  ventricles. 

1  cannot  help  sayincf,  that,  amidflt  such  accu- 
mulation  of  facts  as  exists  on  thi?i  subject,  it 
ficemfi  really  surprising,  that  these  anatomiftts 
should  have  faiti^d,  1  wiN  not  say  to  reason,  but 
lo  dmw  more  correctly  the  i^nalogies  on  which^ 
by  the  attl  ofci^ingnralive  anatiimy,  all  n^nsoii* 
ing  as  to  function  must  be  founded, 

Tlie  development  of  these  lobes,  then,  in 
the  lower  animals^  in  which  the  higher  mental 
>Einicture  is  always  wanting,  and  in  (he  human 
fortus.  when  life  and  its  structures  predominate 
over  mind,  sufficiently  show  the  purposes  of 
the«e  lubes,  as  belonging  to  the  vital  system, 
They  are  obviously  the  pi^ret*ptive  organ  Mt  It^sl 
of  the  olfactory  nerves  -  those  guides  which  di- 
rect nn  to  the  proper  supply  of  the  vital  system. 
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A  few  words  should  here  be  added  as  to  the 
anterior  commi^^iurc,  which  is  evidently  the 
commissure  of  the  cerebral  parts  connected  with 
UieritaUvstcm. 

w 

Reil  sayfi  that,  in  man,  the  anterior  commis- 
aure  may  be  divided  into  a  body  and  two  extre- 
mities; that  the  body  i^  cylindncal,  and  at  least 
twice  as  large  !W  an  oplic  ner*e,  varying,  how- 
ever, in  bulk,  like  all  the  ports  which  resemble 
nerves;  that  it  consists  of  bundles  of  the  fii»e«t 
fibrils,  which  admit  of  ready  separation,  when 
thi5  delicate  membrane  which  inTeata  each  and 
all  is  divided  ;  that  it  extends  transversely  across 
Uie  briitn,  from  llie  miiUIlL'  lulie  of  one  side  to 
tbat  of  the  oppoi?itc ;  [and  elsewhere,  that  cen- 
trally it  is  raised  a  little,  and  somewhat  inclined 
backward ;  tliat  between  the  fillets  of  the  per* 
fon&ted  plate  mid  ibe  pillan^  of  the  arch,  it  ex- 
tends on  cither  side,  through  an  o\~al  hole,  into 
(he  anterior  striated  body;  that^  plunging  late- 
rally into  the  grey  mass  oi  the  inner  part  of  the 
anterior  striated  body,  it  passes  close  bekw  the 
first  bundle  of  the  libroiis  cone,  or  even  some- 
tim^s  is  eticiosed  between  its  foremost  bundles; 
and  that  ila  course  is  by  the  anterior  extremity 
of  the  pcjsterior  striated  b(x)y,  between  thia  and 
the  posterior  margin  of  the  inner  portion  of  the 
anterior  striated  body,  nod  along  the  neck  bo* 
tween  both,  in  which  the  semicircular  line  lu- 
ehnea  downwards];  that  in  its  course  througli 
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the  oittor  portioD  of  the  aiU^riuT  striated  bodies^, 
it  lies  about  three  or  four  liiiea  above  tUecribroiia 
or  porforatcd  plate,  is  extended  horizontally  in  n 
cumliiiear  direction,  concentric  with  that  of  the 
optic  track,  iDclioed  somewhat  downward  to- 
wards the  base  of  the  middle  lobe,  directed  back- 
wards below  the  posterior  extremity  ofthehook^ 
like  bundles  in  the  eiUrancc  of  the  tissuit  hr- 
tweeii  the  anterior  and  middle  lobe&  to  the  point 
whence  it^  extremity  radiates,  and,  when  raised, 
loaves,  for  this  extent,  a  distinct  and  smooth 
canal. 

He  also  eays,  that  the  diver^nt  fibres  of  the 
anterior  conitniKsnre  sire  attachetl  to  the  itiiiLT 
surface  of  the  hook-like  bundles,  pass  with 
these  to  the  roof  of  the  inferior  horu,  and  even 
to  the  posterior  lobe,  blending  with  the  general 
radiation  in  these  parts. 

Rolando  says  that  the  anterior  commissure 
may  be  seen  cither  in  the  vunUicUs,  or  from  the 
base  of  the  brain,  forming  a  white  cord  nearly  of 
the  size  of  the  optic  nerve ;  that  in  pas^in^  under 
the  fibres  of  the  jjedunclca,  it  ^ives  a  bundle  of 
white  fibres  which  gu  to  the  anterior  lobe ;  that 
from  this  point,  bending  backward,  it  traverses 
theextiriiul  >rtriiiu-d  body  -,  that  covered  then  by 
tiiat  >iubstaiice  and  almoat  in  contact  witit  the 
perforated  plate,  and  with  the  optic  tracks  it 
runs  backward  behind  the  hamnlar  bundles;  that 
escapin];   from  the   striated  body,    it   cKpands 
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into  a  pUte  which  proceeds  between  the  HI 
of  the  peduncles  and  those  oi'  the  external 
layer;  and  that  it  c:^li'iid£  iUi^lf  upon  the  pos- 
tctior  and  the  middle  lobe,  and  reaches  even  tlic 
inferior  eonvolution  of  the  latter^  In  this  des- 
cription, ftincUonal  order  is  throughout  inverted ; 
but,  this  beingf  kept  in  %*iew,  it^  facts  are  suffi- 
ciently clcar,^ 

It  i8evidentthat,ineominj;thusfrom  behind, 
it  obtains  the  same  relation  to  the  lower  part  of 
the  posterior,  as  to  that  of  the  middle  lobe.  In 
doing  «>,  it  presenlA  a  remarkable  coincidence 
with  the  suggestion,  that,  as  the  posterior  lobe 
pnlargni  in  pm]H'rlinn  to  Oie  improvtrnieiil  of 
beariagand  taste,  the  gustatory  nerves  may  send 
tbeir  cerebral  terminatiofm  thither.  If  90,  the 
anteriorcommUeurc,  by  connecting  our  percep* 
tHin«  from  that  isense  <ibu,  will  fonu  the  commis- 
sure of  the  whole  vital  cerebral  system. 

De  thi^  as  it  mavi  >t  i&  now  evident  tliftt  tb« 
inferior  lobes  of  the  brain,  which  have  their 
separate  commissure,  the  anterior  one,  are  sub- 
servient to  the  vital  system—  arc  the  organ  of  its 
perceptiouis. 

It  is,  therefore,  wrongly^  that  the  moral  philo- 
sophers, as  they  are  called,  who  know  nothing 
of  the  structure  of  the  organ  and  yetwrite&bout 


*  Roluodo  ie  of  opinton  that*  by  oksii*  of  uiic  fibtve,  ibc 
s»tf nor  conimiuura  maJDtoina  \  itnct  rclatioa  with  the  Oficic 
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lib  functions,  assert  that  Dotbiag  can  be  more 
ccitaiii  than  thU^  that  it  is  not  by  a  delibentte 
choice,  anahgmis  to  wliat  we  experience  in  our- 
Aclves,  that  the  lower  aninijtts  are.  iletermined  to 
Ibe  pursuit  of  particular  ends,  nor  by  any  pro- 
cess analogous  to  our  reason,  that  they  combine 
means  in  order  to  attain  tbcm. 

Now  wc  have  ulrcudy  sucn  thai  the  o]>eralions, 
called  mind  in  man,  arc  far  simpler  in  their 
elements  than  \\  cniiinioiilv  iiini^ineil — irjerc 
sccsations  combined,  compared  £tnd  determined, 
atid  we  now  see  Hjmilar  sensations  to  a  more 
brief  extent  similarly  treated. 

Tlie  conclusion  i»  obvious,  thai  it  is  to  au 
abandonment  of  every  known  analogy,  and  strict 
philosophical  induction,  that  we  are  indebted 
for  the  terms  instinct,  sympathy,  ^c.—names 
invented  by  craft  to  shelter  ignorance  of  »ome  of 
tbc  mental  operations,  or  rather  perhaps  in- 
tended, by  giving  an  air  of  knowledge,  to  apolo- 
gize for  trouble,  and  impose  upon  the  vulgar. 

To  that  unknown  principle,  says  Dogald 
Stewart,  ''  which  guides  tbc  operations  of  the 
brutee,  we  give  the  n^iine  instinct.  It  is  dijflin- 
guifthcd  from  rcaj*on  by  two  circumatancefi  :— 
L  By  t!ie  unifonuily  with  which  it  proceeds,  in 
all  individuals  ol  the  snme  species ;  and,  2.  By 
the  unerring  certainty  with  which  it  perfurmAit* 
office,  prior  to  all  experience.^ 

It  proceetU  with  uniformity,  because,  in  the 
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KMttic  species,  the  ur^D  or  aclion  on  \rlticli  il 
depends  is  the  same.  Its  certainty  prior  to  all 
experience  is  unerring-,  be<:au»*e  \ts  proceM  is 
brief— it  is  a  single  direct  and  immediate  cvcat 
— the  result  of  an  inipiession  on  an  organ — and 
haTinf;,  in  many  instances*  no  need  of  help  from 
experience, 

Aqueous  vapors,  for  instance,  produce  an 
agreeable  impression  on  the  olfactory  nerves  of 
a  duckling,  it  follows  them  to  the  source  of  their 
abundance,  plunges  into  the  pool,  and  svrims 
because  it  iKiiglit  and  its  feathers  are  oily;  while 
its  hen  step-mother,  which  has  no  such  olfactory 
nerves  or  oily  feathers,  calls  to  it  from  the  bank. 
Then  your  moral  philosophers  open  iheJr  eyes, 
look  grave,  and  talk  ofitislinctand  orpn>vidcnce, 
which,  tbuB  used,  means  only  their  own  fooloriea. 

So  (hey  did  wbont  ihe  t^lUofliee*,  wondtfring 
at  that  admirable  hexagonal  form  by  which 
bodies  somewhat  circular  were  in  contact  witli- 
out  any  loss  of  space,  and  giving  not  the  bee,  but 
provideuce  and  ihc  btre  logether,  credit  for  sur* 
passTng  skill,  liU  it  was  found  that  all  the  cells 
were  ori^^inally  round,  and  became  hexagonal 
merely  by  reciprocal  pressure,  in  proof  of  which 
the  outer  ones  always  continue  round. 

The  infant  sucks  with  its  mouth  upon  the 
same  princi|ile  thut  itH  Jiite«tinei4  contract :  both 
ofthese  operations  arc  regulated  by  stimuli,  aod 
not  by  instinct  or  mystery ;  both  are,  in  the  RnM 
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insUncer  equally  independent  of  judgment  or 
volition;  the  lofit  coDticues  so,  while  the  first 
becomes  more  and  more  dependent  on  the  will. 

The  first  part  of  thia  argument  wjtii  regard  to 
the  original  excitemeuC  of  th<tsc  actions  by  mere 
slimulir  seems  to  have  been  overlooked  by  philo- 
iophers,  although  it  is,  in  reality,  the  only  very 
important  part  of  the  argument.  Our  improve- 
ment in  these  actions  by  experience,  however, 
is  well  supported  in  the  following  passage. 

'*  The  celebrated  Harvey,"  says  Dr.  Darwin, 
"  ob*erve-s,  that  the  fi:i;tus  in  the  womb  must 
baveeucked  in  a  part  of  its  nourishment,  because 
it  knows  how  to  suck  the  minute  it  is  born,  ra 
any  one  may  experience  by  putting  a  finger 
between  iiH  lips,  and  because  in  a  few  days  it 
forgets  this  art  of  sucking,  and  cannot  without 
some  difficulty  again  acquire  it,  (Exercit.  cle 
Gener,  Anim,  48}<  The  same  observation  is 
made  by  Ilip|iDcratL-», 

"  A  little  further  experience  teaches  the 
yuur^  animal  to  Mick  Ivy  ahNorption,  ax  v/v\i  as 
by  compref^ion ;  that  i»,  to  open  the  chest  as  in 
the  beginning  of  respiration,  and  thus  to  rarify 
the  air  in  the  moulli,  that  the  pressure  of  the 
denser  external  atniOKpbcre  may  contribute  to 
force  out  the  milk. 

"The  chick  yet  in  the  shell  haa  learnt  to 
drink  by  swallowing  a  part  of  the  while  of  the 
egg  for  its  food;   hut,  not  having  ex|wrii'iiced 
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how  to  take  up  and  swallow  solidsecds,  or  grains, 
in  either  taug^it  by  the  aolicitoua  industry  of  its 
mother;  or,  by  many  repeated  attcmptii,  is 
eimblcd  at  k-ngtii  to  dislingui»l]  uitd  to  swallow 
this  kind  of  nutriment. 

"  And  |>iipptes>  thongh  they  know  how  to 
6uck  like  other  animals  from  their  previous  ex- 
perience in  HWallowiiig,  and  in  respiration;  yet 
Brc  llicy  long  in  acquiring  the  art  of  lapping: 
wttli  ihfir  (oiigiie«,  which,  rmrii  the  fluci-idily 
of  their  eheeks.  and  length  of  their  mouths.  U 
nflerwardii  a  more  convenient  way  for  them  to 
take  in  water." 

SECTION  IV, 

•TltVCTtJIH  ANI>  rUWCTKilP  Of  AM-AKKHTXY  DUCtKDiyO  TAKn, 

III  this  T^yslcm,  as  id  Ihc  two  preceding  ones, 
we  have  descending  as  well  as  aseendrng  co- 
lumns. 

KeiL  whoso  mere  order  of  description  I  in* 
vert,  states,  that  two  cylindncal  bundles  join 
the  posterior  striated  bodicj^  above  the  ansa  of 
the  anterior  peduncles  of  tlii;  cerL*bel; — that  one 
passes  on  cither  side  of  the  central  groove  of 
the  lozenge;  ll^al  these  are  half  medullar^'  or 
white,  and  simply  covered  with  epithelinro; 
that  they  are  broadest  in  tlie  centre  of  the  lo* 
zengCp  and  are  contracted  below  bs  well  m 
above; — thai  they  ascend  from  as  low  down  as 
the  crowing  of  the  pyramids. 
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lu  this  description,  the  moat  sinking  rirciini- 
stance  i»  tlic  correspondence  of  these  bundles  in 
structure — Ihar  behi^  fw(fvitiiuf!ary  orwhhr.,  (ike 
the  mccjtdwg  fmttdks  of  thin  mmc  s^fsUin  already 
tU^'icrlbcd,  and  indved  like  alt  t/ic  nerves^  ihc  vital 
ctrtbt'at  sifstcm, 

EUewlicre,  Rcil  says  thai,  at  the  floor  of  the 
passage  between  the  third  and  fourth  ventricles ; 
the  cylindrical  bundIcK  arc  placed;  and  ttiat 
below  thc8C  is  the  anfia  of  the  anterior  pedun- 
cles of  tbe  cerebel;  and  then,  the  remaining 
nia«»  of  the  pcduaclefi  of  tbe  brain.  Thus  above 
this  ansa,  is  the  course  of  tbe  cylindrical,  and 
below  it,  that  of  the  vertical  bundles. 

Thus  both  the  ai4cending  and  descending  bun- 
dles of  tbi&9y.<i(em»  of  which  the  tbrmer run  below 
and  the  latter  above  the  ansa  of  the  anterior  pe- 
duncles of  the  ccrcbcl,  and  which  so  closely  re- 
semble in  structure  both  to  each  other  and  tc  the 
ner\'es  of  this  sy»itein  throujjhoul  the  body,  [lass 
clear  of  the  cerebel  and  its  ring.  In  this  re- 
apeclr  they  resemble  the  lateral  or  olivary  bun- 
dles belon^dng  to  the  system  of  invohintary 
muscular  actiou;  and  it  is  now,  under  the  ex- 
pansion of  lhe»^e  bundles  in  the  tubercles  and  in 
the  deepest  part  of  the  brain,  that  their  central 

L portion  is  placed. 
That  life  is  dependent  oil  Ihis  portion  is  prov- 
ed by  any  injury  to  it  instantaneously  ejttin- 
giiishing  life. 
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It  J8  in  connexion  with  these,  doubtless,  thai, 
as  Mageudie  says,  tbe  iDtcriar  an<l  sides  of  ihe 
fourth  ventricle  have  a  vivkl  sensibility. 

Thus  the  central  part  uf  tbe  btinditR  on  which 
life  is  tlepcndctit  i&  exquisitely  susceptible  of 
pain;  and  it  is  probable  that,  on  its  Inanchev 
alone,  that  feeling  is  dependent*  As  the  de* 
scending  bundles  of  tliis  system  pass  do\vu  the 
posterior  p^  of  the  spinal  cord,  their  suscepti- 
bility of  pain  may  have  helped  to  mislead  Sir 
C  Bell  aiid  his  followers. 

Reil  says,  that  at  tfie  entrance  of  the  fiasure 
between  the  anterior  and  middle  lobes,  an  ob- 
scurely organized  substance,  the  medulla  incog- 
nita, oecuples  this  surraco  in  the  base  of  the 
brain;  that  it  is  continuous  before  with  tlie  pos- 
terior striated  bodies,  laterally  with  the  greater 
bend  ;ind  rFmbriutt^d  bmly,  and  thus  eiKircleA 
the  outer  mar^n  of  the  cerebral  peduncles, 
being  exposed  on  the  removal  of  the  oplie  Inickft 
fto  which  it  is  somewhat  parallel];  that  it  ad- 
heres to  ibc*  outer  margin  of  the  trucks;  that  it 
cotiinins  part  of  the  anterior  commissure;  and 
that  fruni  it  white  Hbrllst,  every  where  mixed 
with  grey  matter,  are  given  off,  which  pass,  like 
teeth,  into  the  pecten. 

Many  observations  I  have  already  made  io- 
tlicute  its  belonging  to  the  vital  cerebral  syatem. 
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CHAPTER  VII. 


ffrmJCTUHB  AVU  PlTNCnOWS  or  the  CERKRItAL 
NERVES. 

Of  the  fnrly-roLir  pairs  of  nerves  belonging  to 
the  human  body,  thirteen  are  directly  connected 
with  the  hrain,  and  thirly-cme  with  the  spinal 
cord.  The  former  arc  called  cerebral;  the 
laUcr,  ft]iinal  nerves. 

The  law«  according  to  which  the«c  nerves 
arise  and  terminate,  are  of  primary  importance. 

It  has  been  remarked,  that  nerves  connected 
with  the  fnnctinns  of  any  one  organ,  are  gene* 
rally  connected  with  the  same  part  of  the  brain 
and  spinal  cord.  This,  liowtvcr,  is  not  true; 
unless  we  understand  "  the  same  estcrttat  or 
jrtif^ajiciui  part  of  llie  brain  »iid  spinal  curd,"  the 
mere  apparent  iocaiiiy  of  connexion. 

Thus,  in  the  spinal  cord,  the  nerve  of  Hensation 
and  U^at  of  motion  are  to  be  found  in  the  two 
roots  arising  together. 

Tbu8  the  fimallcr  portion  of  the  former  iifth, 
as  obficn-ed  by  Mr.  Miiyo,  rises  from  the  upper 
part  of  the  oblong  process  close  upon  Ihe  greater 
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portion;  and  accordingly  ihc  sense  of  pressure 
upoD  the  tcetli  aiid  gums  depends  upon  the 
latter;  ttie  muscular  cfl'ort  itself,  upon  the 
former. 

Thus  the  facial  nerve  rises  near  lUe  auditory; 
aud  uccunlitigly  the  expression  of  passion  de* 
pcndf(  upon  the  formcT;  and  the  scn^eofbcaring, 
so  iiiliniately  coikiu^cted  willi  pa&sron,  upoo  ilie 
ktlcr. 

This,  however^  is  but  a  uuperficial  view:  it  is 
iicccssiuy  to  consider  thi^  matter  more  deeply. 

Nerves  of  the  same  »ense  arise  in  similar 
external  structure;  as  those  of  touch  in  the 

KklU. 

Nerves  of  the  same  sctue  in  the  tame  part 
arise  together  even  from  the  same  points;  as  the 
sensitive  origins  of  tlio  trifacial  and  facial  from 
the  itame  points  of  the  skin  of  the  face;  eren 
though^  being  nerves  of  difiereut  character  (of 
vital  and  mental  aenaation)  they  terminate  in 
ditfcrcnt  part^f  of  the  brain* 

Those  who  tboup^ht  one  of  these  a  nerve  of 
sensation,  and  the  other  a  nerve  of  motion,  un^rv 
gric'vuufily  puzzled  by  finding  their  fibres  united 
on  the  skin.  The  difficulty  vanishes  when  ve 
see  that  it  is  as  meitn^  of  )ien«ciiiou,  thai  botli 
arise  together  in  the  saric  points  of  a  sensiiire 
organ,  and  tlmt  it  is  as  vital  or  meutal,  that  each 
teriniDatcs  in  a  diflcrcnt  part  of  the  brain. 

Nerves  of  difterenl  «euse  arise  from  dtfierent 
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external  stnictitre;  as  tlie  ii|>tTc  ^rnd  <iudtlory, 
or  as  even  the  tactual^  olfactory,  ttnd  gustatory 
orji^ins  of  tlic  trifacial,  frum  the  skin,  the  pitui- 
tary mcmbrano,  aiitl  tlie  t'>n|j:ue. 

Nerves  of  jve-n**fition  have  generally,  if  not  al< 
waySt  these  three  terminations: — 

1.  A  }jerccptiv(!  tcrnitnatiQii  in  the  finec  ex- 
pansioHF,  or  septa,  vela,  kc.\ 

2.  A  gangliouic  termination,  conoected  with 
inroluntary  action ; 

3.  A  coil  vol  ut  ion  al  termination,  conncclcil 
with  voluntary  action. 

NervL*s  of  inolion  h»ve  always  one  of  \\ie»>e 
three  origins: — 

1.  An  origin  from  involuntary  bundles; 

2.  An  origin  from  voluntary  bundles; 

3.  An  orijjin  both  from  voluntary  and  invo- 
luntary bundles. 

Nerves  of  motion  arise  from  cerebral  invniitn* 
tary.  or  voluntary  parla.  or  buth,  according  to 
the  character  of  the  oi^n  which  they  Mipply^ 
or  the  varying  character  of  the  action  it  may, 
nnder  various  circumstances,  perform. 

?ierTc6  of  different  character  often  come  into 
contact  at  the  surface  of  the  brain  and  spinal 
cord  for  the  mere  convenience  of  accompani- 
ment and  distribution.  They  must  not  on  that 
account  be  reckoned  one  and  the  same ;  as  the 
auditory  and  facial  were  formerly,  or  sm  the 
trifacial  and  masticatory  arc  at  present. 
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Id  dfihe^t  reptiles  and  bird«,  tbe  ot&ctory 
nerves,  or  first  jiair,  which  arc  evidently  the 
nerves  of  smell,  termioate  in  tbe  anterior  masses 
of  the  bmin;  and  a  white*  8tna  concecting  these 
corresponds  to  the  anterior  coinoiissure. 

In  niamnialia,  the  olfactory  tubercles  are 
united  together  by  a  bundle  of  fibres  belongiug 
to  tlie  anterior  comniiMure  and  running  forward 
in  an  arched  shape. 

In  hcrbivoroua  animals^  this  nerve  ftcods  n 
superficial  white  bundle  backward  to  the  de- 
pression between  the  anterior  and  middle  lobes. 
This  portion  i»  distinotly  separated  from  another 
bundle  of  the  nerve  running  above  it,  by  a  thin 
layer  of  brown  matter.  Both  the^e  bundles  run 
backward  and  outward  so  as  to  leave  a  wider 
space  between  their  pijsterior  than  anterior  |>art«. 
Superiorly  and  «oiiicwbat  antenorly  to  tWse.  a 
third  bundle  runs  first  inward  and  then  upward 
between  the,  anterior  lubes,  where  it  iijipr^jxi* 
mates  to  the  anterior  commivdure,  the  thin  par- 
tilion^  and  tlie  external  iue»iai  exiranaioti. 

In  man.  these  nerves  have  aimilarly  three 
temiinations. 

Their  outer  white  termination  paf.scs  outward 
backward  aiid  upward,  disappt^ariug  exieraally 
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at  Uie  fartbcsl  part  i>rthe  Anterior  lobe,  where  it 
joins  the  middle  one,  spreading  there  soinetime« 
into  two  or  three  white  fiiameiits.  Pfeffinger^* 
says  the  external  termination  is  in  tlie  angle  of 
the  fossa  of  Sylvius — '*  ex  Sylvii  fo»s&ae  angulo ;" 
and  in  this  all  agree. 

Their  middle  ^rcy  tGrminatioti^  which*  how* 
ever,  preseiils  wliite  ftuh^tuiice  internally,  ap- 
pears to  pas»  upward  by  the  side  of  the  third 
venlriele,  Utwaixl  the  pohlerKir  tiiherrle  of  the 
same  side.  It  is  of  tUi^  termination  that  Gall 
and  Spur^heim,  reversing  funclional  order,  say 
that  the  white  track  which  comes  from  the  pos- 
terior tuljerelL-,  dividi^s  tlit-  first  9t  the  iutenial 
geniculate  l)ody.  and  seems  to  shp  under  it,  to 
cro««  it  ill  pa»«iiif^  forwards :  Ihat  tliereforc  they 
do  not  believe  that  it  belongs  to  the  optic  nerve ; 
that  they  have  even  for  a  long  time  thought  that 
it  forms  the  external  root  of  the  olfactory,  which 
is  indeed  very  UL-arly  in  thai  direction ;  but  tl>at 
Ihcy  have  never  been  able  to  trace  its  continuity- 
In  confirmation  of  thifi^  termination,  it  ha$  been 
observed  tliat  both  the  posterior  and  the  internal 
geniculate  body  are  larj^er  in  carnivorous  than 
other  animals,  and  that  in  them  also  the  sense 
of  smell  is  most  acute.  But,  on  the  other  hand, 
it  is  objected  that  dolphins  and  porpoises,  which 
have  no  olfactory  nerves,  have  nevertheless  very 


*   Dc  BtnKtun  Nervorum. 


040    sTftucTCtR  Awn  rtfjrcTioMS  ok  seuvfj. 

fonsuU-ntble  [x^tcriur  tulivrcloi.  These,  how- 
ever, may  be  mere  vcsligia,  as  U»c  oipplcfiin 
man,  or  the  niftiment^i  of  feel  oonceuled  nmler 
the  ekin  in  the  angui-i,  typhlopsand  amphis- 
hoena,  1l  is  remarkable  that  it  is  this  nndille 
root  of  the  olfactory  nerve  that  gives  fibres  to 
the  bumlle  which  conies  totlicuiiteriorcommis* 
sure  from  before. 

Their  laoer  white  tertntnaiion  seema  to  pass 
toward  the  anterior  commisaure,  tliin  parti- 
tion, und  external  mL*sial  cxpaoi>iuD. 

Of  uU  thcAC  rXH>t3,  MalacEinic  »ny9  "  longiiis 
filaiiietuiim  u  nervo^o  funiuiilo  promanat,  <pn 
sursnm  provehiur  per  tertij  vciilriculi  latera  la- 
nugine  cinerea  obtectus.  Minus  filamentuni 
pcrsacpc  a  fine  eius  traetus  mediillaris.  qui 
coinniiMSurae  cerebri  anteriori  continuity  e»t, 
producitnr,  ubi  nempe  is  Iraclus  gibbam  et  iiife- 
riorem  corporis  siriali  faciem  perfodit.  Tertium 
deniquc  filamcntum  a  mcdullari  cerebri  coqiori 
9triato  circnm|>osiu  proftci^ciiur  ad  ijnuin  Mil- 
cum,  qni  cerebri  lobos  Hirimit,  ubique  prioribos 
sociaiur/' 

ThoR  this  nerve  of  »cii»e  has  three  termina- 
lione:  the  tirst  passing  to  its  perceptive  organ, 
the  middle  lobe ;  the  second,  tovrard  the  bundles 
connected  with  involuntary  muftcular  action; 
and  the  third,  toward  the  thin  partition  and  tiA 
sensorial    expansion. —There  are  reasons  for 
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Buppo^ng  that  Other  nerTca  of  eenae  have  corre- 
spoiuliiig  leimiitatiouai. 


TNC  OmC    XKKILd. 


The  optic  nerve*,  or  second  jiair,  which  arc 
evitleiitly  the  nerxes  uf  vision,  apjiear  also  to 
have  three  termiuatious,  vrhteh  shall  be  consi- 
ilvfLxl  in  the  oppositL-  order  to  those  of  the  ol- 
factory. 

Their  fir>t  termination,  which,  though  often 
described,  hoA  never  been  regarded  as  audi,  9o 
evidently  ascends  from  thtrir  euniniissure  toward 
the  same  point  wiUi  the  last  mentioned  termi- 
nation of  the  olfaettiry^  that  it&  not  having  been 
viewed  lu  its  true  light  i^  really  surprising;. 

Reil,  aft  usual  revenung  functionaL  order, 
observes,  that,  at  the  fore  part,  the  thin  par- 
tition begins  by  the  ciecliDg  of  either  layer 
of  epithelium  upon  the  anterior  commissure; 
that  the  bUKc  of  this  partition  is  formed  by  its 
extension  from  this  point  to  the  l)end  of  the  su- 
perior commi»i5urc,  and  corresponds  with  a  linear 
furrow  seen  on  the  base  of  the  bruin  between 
the  fillets  of  the  perforated  plate;  and  tiiat,  from 
the  posterior  exlrernily  of  ihiit  furrow,  which 
immediately  touches  the  anterior  commissure,  a 
delicate  luenibnme  extendi  to  the  upUc  com- 
missure. And  elsewhere  he  states,  thai  u  thin 
taycr  cf  ncrvQus  maiicr  ia  continued   Irom  the 
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furrow  [of  ihe  Ihin  pjirlitiun]  ttiul  pije^terior 
margins  of  the  fillets,  to  the  optic  coromift- 
sure.* 

This  Ccrmiuation  appears  also  to  pass  to  the 
internal  infsliil  expjuisitiii. 
'    Nothing,  then,  can  be  clearer  tfaan  that,  in 
thift  termination  tuw^n!  Iht-  latcml  ventricle^  the 
optic  fturprisiogly  resembles  ihe  olfactory  nerve. 

The  next  tei'minaliiin,  in  the  superior  tuber- 
cles, is  now  universally  rccoffaisccl. 

Tiedemaim  says  that,  oti  dissecting  the  brain 
of  a  fixtuft  of  the  latter  end  of  the  third  monib, 
he  discovered  the  optic  ner\'c«,  and  succeeded 
in  tracing  them  into  the  interior  of  the  tuliercle«, 
as  also  to  the  surface  of  the  optic  chambers; 
and  tliat  he  had  frequently  i^pented  the  same 
observations  in  more  advanced  fcctuscs  of  four 
and  five  months. 

Accordingly,  in  thoac  animals  which  have 
largt-  uptic  nervex,  the  superior  tulx-rclcs  are  of 
lai^er  size;  in  individuals  hi  u'hich  the  optic 
nerve  of  one  side  is  weakened  and  thinner,  it  is 
somctimca  found  that  the  corresponding  tubercle 
is  alfio  nmaller;  by  injuring  the  optic  tubercle 
of  one  side  in  pigeons,  blindness  of  the  opposite 
eye  ensues^  and  by  dividing  one  optic  nerve, 
the  under  surface  of  the  opposite  tubcrcle»  to 


*  Since  ^vritinc-  ihh,  I   And  thltl  Vicq  d'Aftjrr  cxpnulj 
■utci  thJi  to  be  n  tcrmiaotion  oftbc  optic  ncnt. 
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which  LheDcrvc  adheres, is  fouud  in;! few  weeks 
to  waste. 

But  thougb  the  oplic  nenea  may  thus  ^eni 
to  terminate  at  the  involuntary  organs,  they 
doubtless  ascend  to  the  beniispheres ;  for  even 
the  nerves  of  common  scnsatioa  do  so  by  the 
pyramidal  bodies,  as  all  allow,  and  the  olfactory 
nen'CA,  as  wc  huvc  just  seen,  send  not  only  one 
termination  to  the  middle  lobe  but  others  to 
other  partfl. 

Aiiuther^  a  third,  or  cerebral  lerminalmn  of 
the  optic  nerve  has  in  fact  been  deacribcd  by 
anatomists  who  did  so  without  being  aware  of 
it;  and  this  oversight  has  ariHen  chiefly  from 
their  reverriing  functional  order  in  this,  as  in 
other  cases. 

In  all  quadrupeds,  say  they,  the  pnncipcJ 
bundle  of  the  optic  nerve  goes  from  the  upper  tu- 
bercles to  the  external  ^niculatc  body.  And  as 
to  man  in  particular,  Ciivier  »  report  on  Gall  and 
Spurzhcims  paper  says  "The  medullary  track 
which  comes  from  tlie  nate*f,  meets  in  its  course 
the  tubercle  called  corpus  gcntcuUtum  exter- 
num/'— Now,  it  is  evident  thnt  iiervt-H  o^^ensa- 
tion  pass  to  and  not  from  the  brain ;  and  atten- 
tion to  Uiis  would  have  prevenlird  aiiatomisU 
speaking  of  the  nerve  coming  from  the  tubercle 
and  going  to  the  geniculate  body,  and  being 
reinforced  there— instead  of  being  diminished 
there,  before  its  remaining  portion  reaches  the 
tt2 
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tiiliercle,  TliU  fact  1  imid  to  be  decisive ;  and 
it  fthowe  the  importance  of  physiological  order. 

Ticclt-fimiin,  however,  j^jH^aks  oflhese  as  two 
roolst,  saying  he  confiiders  the  tubercles  and  ge- 
niculate bodiefl  a»  the  principal  roots  of  the 
oplic  nerves,  without,  however,  asserting  that 
they  are  the  only  ones- 

In  fact,  the  superior  tiiberdc  and  the  external 
geniculate  body  form  on  each  side  two  diffcTCut 
terminations ;  and  as  the  former  is  thai  ending 
in  the  involuntary  muscular  apparatus,  the  latter 
is  that  ending  in  Ihe  cerebrum  by  means  of  its 
peduncles. 

Reil  obsrerves  that  the  geniculate  bodies  are 
globular,  grey  behind,  white  before,  and  expand 
themselves  over  the  peduncles  of  the  brain, 
especially  along  their  outer  margin;  and  that, 
at  (he  outer  margin  of  the  posterior  striated 
bodies  these  structures  blend  in  the  pcctcn, 
which  is  thita  a  texture  woven  of  the  cerebral 
peduncles  and  posterior  striated  bodies. 

^'ow,  aft  the  external  geniculate  body  receives 
fibres  from  the  nerve,  and  as  the  geniculate 
body  sends  its  fibres  to  the  peduncles,  pccten, 
and  consequently  the  fibrous  cone,  it  becoiMS 
evident  that  the  optic  nerve  has  this  last  terrui* 
nation  in  the  hemispheres  —  the  rciuoval  of 
which  therefore  may  well  t>c  injurious  to  vision. 

Hence  iMsgendie  ob^rve*,  that  "  the  action 
of  the  optic  apparatus  IS  almost  always  united  to 
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an  iuttfllcctuul  or aainstiiictivcrt^penitiuu.  Hcnue 
Flourcns  says  Uiat  when  both  lobes  of  the 
brain  are  removed,  the  animal  becomes  blind.^ 
Hence  the  rcportCFS  to  tlie  French  Institute  on 
the  eiii^uirips  ofAI.  Plnurens  aUo  i:iiiiclii<le,  lh;iL 
the  inte^ity  of  the  cerebral  lobes  U  necessary 
to  llie  exercise  of  sight,  f 

The  injur>'  of  vision  by  the  removal  of  the 
hcmiflpheres,  when  added  lo  tl»e  jirecedliig 
facts,  001  only  proves  that  the  optic,  like  the 
olfactory  nerves,  have  nM>t!(  in  that  portion  of 
the  brain;  but,  as  in  tliis  case,  the  removal  of 
Ihe  right  henntH]>hcreanecU  the  lefh  eye,  stud 
vice  versa,  it  shows  oot  only  that  the  influence 
is  specific,  but  that  the  optic  image  haj^  crossed 
to  each  hemisphere  respectively. 

It  remains  now  to  notice  the  commissure  or 
meeting  of  these  nerves. 

Among  fishes,  the  right  optic  nerve  of  tl*e 
skate  goes  through  a  fissure  in  the  left.  1q 
bony  fishes,  one  nerve  merely  lies  on  the  other. 
— In  reptiles,  the  optic  nerves  cross ;  in  some, 
without  any  union  ;  in  others,  first  intermixing, 
— In  birds,  the  optic  ncrvea  arise  from  the  fore 
part  of  the  anterior  cercbrn!  ma<vscs,  and  form  a 
perfect  decussation  near  the  infundibulum.  In 
birds  of  piercing  sight— falcons,  king-fishers, 
cranes,  &c.  the  optic  nene  presents  pHese  which 
are  coi^tinucd  into  the  retina  and  increase  ils 
extent. 
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In  mammaltt}  the  decossation  of  the  optk 
Derres  b  leas  oEmons  thiin  in  the  preceding 
dMKs :  but  still  it  exists,  and  indeed  the  junc- 
Ixm  of  the  two  nerres  at  that  point  dtstioctJy 
oimotiQces  the  porpoee. 

With  rt^ard  to  the  optic  nerve  generally,  it 
appeals,  that  the  ootennoet  fibres  of  die  optic 
track  fonn  abo  the  ootcrmost  of  tbc  optic  Qcrre 
of  the  same  side;  that  the  next  in  order  crosa 
orcr  to  the  optic  nerre  of  tbc  othcf  side ;  that 
the  iunennotft  fibrils  of  the  tnu:k  on  one  side, 
are  eoatinuoits  with  the  innermost  fibhid  of  the 
oppcKite,  fonning  an  internal  or  posterior  kop; 
and  tfafit  the  inacnOMt  fibrils  of  citbcr  optic 
nerre  fomi  an  external  or  anterior  hx)p.* 

Where  tbc  eye  of  an  animal  has  been  de* 
atioyed  or  injured,  the  optic  nerrc  la  found  to 
be  altered  in  stnjcture  and  appearance  as  far  as 
the  uniott :  and  bcTOod  that  the  altemliivi  Kome* 
tiQic«  eitenda  along  the  opposite  ncnre.  In 
binls.  injory  either  of  tfae  eye  or  of  tlie  superior 
tabercle,  extends  diag^xiaUy  to  the  oppodtc 
side. 


*  Vici^  d'Atjr  ubd  AckcnoMui  obattvod  thU  lb*  cxlcnal 
Afarai  of  ib*  optic  D«rve  ^r*  ooaUoii44  on  llic  oaUido  of  tte 
optic  trBcfcsftBd  tbe  Wcouib,  nal:in^UM>ua«o6«erTftbOBp 
add«d  dktf  cW  IkcptviI  flbm  nr«i  dirvned  obUq^dj  lo  i^ 
otLer  ii«nr.  T^cr  lit  figure  of  Um-  6ib  plue,  ttovoovw, 
«Lo««  tbo  pMtcrior  loofi  fonncd  ttdiiod  ih«  jnoctioa  or  fav<- 
tvcca  the  ofitic  lubcrcki. 
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la  mammalia,  which  bave  the  eye  m  a  rudi- 
mentary state,  the  'id,  '6d,  4th.  &  (Jth  pairs  arc 
wanting,  and  the  [lerve  eiHenng  tlie  eye  i%  a 
bruDch  from  the  ophthalmic  branch  of  the  tri- 
facial. Neverlheless,  the  mole,  shrew,  nm«  u»- 
penfiis,  and  proteus  see  more  or  leas.  In  the 
proteus  anguinus  ai>d  ccecilia,  a  branch  of  the 
trifaciul  supplier  (he  place  of  the  optic,  which, 
as  well  as  lite  3il,  4th,  and  Gtli^  i>  uaiitiitg. 

Thus  this  nerve  of  sense  has  ako  three  tifriiij- 
nations ;  one  passing  from  the  cxtcrDal  gentcu* 
late  body  to  its  perceptive  organ;  another, 
toward  the  bundles  connected  with  involuntary 
muiK:ular  action;  and  a  thirds  toward  the  thin 
partition  and  it$  sejisorial  cxpan&ion- 


The  general  oculo- muscular  nerves,  or  tliitd 
pair,  first  appear  externally  on  the  cerebral  pe- 
duncles towards  their  internal  edge  ;  their  roou 
being  there  arranged  in  &  line,  nearly  in  the 
direction  of  the  peduncles,  and  tlie  [KJ»terior 
being  the  longest* 

Where  i-ach  nene  touches  th(f  perforated 
brown  space  between  the  peduncles,  it  re- 
ceives filaments  from  it ;  and  these  seem  to  nic 
to  descend  to  it  from  the  vicinity  of  the  anterior 
tubercles,  along  the  side  of  the  pivslerior  >«lrijittd 
body  and  between  the  peduncles.     Hence  it  is 
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that,  in  fisheJt,  tliis  nene  arues  rrwn  the  gan- 
glion of  the  TOviiy  of  the  tubercle. 

Another  [»art  of  the  mots  may  belraeetl  above 
the  transverse  ring,  as  coming,  I  suapect,  from 
the  ccrebel  iteelf,* 

Malacame  first  described  an  origiti,  alluded 
to  in  the  Inei  foot  note,  which  he  deemed  an 
accessary  to  the  thircl.  nnd  which  descends  from 
the  invohintary  huadlen  near  the  origin  uf  the 
internal  oculo^muscuiar  nerve.f 


*  MsLacnnte  in  hi«  yevrc«7i>c^alf>tomia,  p.  t69,  >ay> 
"  Dalle  pareti  convc^CQli  dell*  aiilro  cKano  molii  €l«tti 
midoIUri,  <iatsl  nltrcltaattf  Biiloto  di  murbrdo  f^iiBHIov  e  uHi 
filetti  tfono  distlntl  in  trc  GrdJni  da  due  tcnui  UMfC  lOiJofUri 
9riconUlni«iit<:  Trappoatc  acadaa  ordincn  I  doc  ordini  mi- 
pcriorl  Itc  potnio  Mc^uiurlt  da  coUnmbi  i  Ull  lino  iMa  pro- 
fondilA  di  dac  Imec  c  merao  acMn  aoituksa  dcltc  pared  ddl' 
AQUc,  c  nc  ho  rodulo  Ic  tibrillc  diipoiU  a  fB|;gi  tcorrcn 
obliqut  iTi  fuQri,  0  in  dtsntro^  ^  pcrdcm  nulift  fo*ca  «o«tiiUA 
inioma  dftlla  colonna  midoIlBr*- o^nmlo.  L'ordtcfi  iqUraxa 
bIcuik  ToTtc  picgaxi  nolabilmctilt  veno  if  mArgiiic  >Ql«r«o 
dfgli  »rchi  ond«  lono  abbrftcctftU  l«  gptmbe  M  c^mllo,  ed 
ivi  «u«nda  le  tlhr«  poco  pTXtfondstinvntB  nucocu  viogofto 
avvHioniie  &a  un  cordont^ino  midollare  cotnposto  of  di  due, 
<irft  dl  iFE  fili  nervnai.  i^lip  in  nmminti  ncrri  ftCCfwoHl  dffi  mo- 
tor! cotniitii  degli  lkh-'Tii. 

t  "  HotnlvoICA  vnlulo  quhilTO,  Rrt.  «  (tn  otio  filvnu  iM 
f|ii«1i  9ra  due.  orn  in  per  Ibto  vldl  »  lafirc  Torvo  f  ongtae 
del  itcn^i  patciici.  Ink  i  fiiJccKi  UuMAodosi  iu  edto]  c  1e  vi- 
cinc  brikcria  dd  ccrvcilcUo  ;  indi  Korrcndo,  tnl  U«ul)i>  n« 
pcriorl  del  vcb  midollora  pthaUTvi  dgIU  «i>tULOU  doodt  1 
pfttctici  mr-di^Jnii  hanni>  <pri^iie/* — /M/r  OftfrimriMJ  im 
Chirvrgia  TratMc. 


THE  INTERNAL  OCULO-MUSCrLAB  KtBVC*.    U49 

This  nerve,  which,  conformably  with  its  ori* 
gins,  necms  to  be  one  both  of  invoiuntary  and 
voluntary  motion,  is  dlGtributed  to  muscles  of 
!bc  eye,  with  the  exception  of  a  amall  twig 
which  a£sit»iK  in  forming  the  lenticular  g^nglbn. 

tint  ixTfthSTAL  ocdLO'UrscvLAn  kbtitup 

The  ititemai  oculo-muscular  nerves,  or  fourth 
pair,  appear  externally  to  arise  transversely 
from  the  anterior  edge  of  the  free  expansion  be- 
hind the  po^te.ridr  tubercles. 

It  seems  properly  to  have  but  one  origin, 
sometimes  by  several  libiint^nt%  which  may  be 
traced  under  the  posterior  tubercle. 

The  frenum  of  this  thin  GXpansioa  seems 
Kimetimes  to  form  a  commissure  for  this  pair. 

This  nerve  which,  conformably  with  iLsorigiUr 
is  one  of  involuntary  motion,  is  distributed  en- 
tirely to  one  muscle,  the  superior  oblique  of  the 
eye;  and  its  influence  over  it  ia  seen  in  invo- 
luntary affections,  dying,  &c. 

The  external  ecu lo -muscular  nerves,  or  sixth 
pair,  appear  externally  between  the  transverse 
ring  and  the  pyramidal  bodi<^,  sometimes  near 
to  the  olivary  bodies, 

Mnlacarne  observes  that,  in  some  brains,  there 
appear  externally  to  be  three  roots  of  this  nerve — 
one  from  the  upper  pari  of  the  white  bundles 
covered  by  the  inferior  margin  of  the  cercbcllic 
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ring;  mtolliLT  frutn  the  same  bi>ii<Iles  where  they 
are  free  from  the  ring;  and  a  third  from  the 
outer  side  of  these  buadlcfi. 

PleffiD^er  deACribes  two  exlemallj' apparent 
roots.  The  smaller  and  iuternal,  he  says,  arises 
f^om  the  lower  «dge  o{  the  transverse  ring 
chieliy;  the  Ihickcr  aiul  rxlemal,  from  between 
the  transverse  rin^  and  the  pyramids. 

lnt<:nitUly,  this  ncrxc  appears  to  have  only 
one  connexion,  and  that  is  with  the  cerebel, 
from  which  it  ciet^cenclft  in  very  fine  filament 
through  the  oblong  process  to  these  externally 
apparent  origins. 

This,  1  first,  1  believe,  pointed  out  in  July, 
1809.— Sec  Archives.  &c. 

Consistently  with  thi»>,  it  is  a  nerve  of  volun- 
lary  motion,  snpplytng  the  esctcnial  straight 
muscle  of  the  eye — a  muscle  which  seems  to 
mc  always  to  act  with  the  will. 


Th4  meass  of  the  htecr  or  tfitai  ttnt^tw^t^Md^UwtmMtarif 

The  trifacial  nerves,  or  61\h  pair^  appear  ex* 
temally  to  emerge  from  a  ftasure  of  itbO  trans- 
verse ring. 

As  this  is  a  complex  uerve,  it  has  rarious 
coniicxionH  with  tlit;  hrain. 

Socmmeiring  i>oint&  out  a  conncxioo  of  it 
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wiib  the  cerebrum  aiid  with  a  bundle  at  the 
floor  of  the  fouitli  ventricle.  He  says  "  ex  ipftls 
cerebri  prucessibus  meditllosis,  quid  quod  ex 
ipso  fere  ventriculi  quarti  pavimento  oriri  vi- 
deatur."  Few  will  doubt  his  accuracy  on  auch 
a  subject;  and  indeed  to  do  so  because  other 
termications  or  origins  have  been  observed, 
would  be  wrong  after  the  miiltiplicntion  we  have 
already  sceu  of  these  even  in  ihe  case  of  simple 
nerve»< 

That  it  hHG  thus  a  cerebral  lermiDatiuu  will 
rcadJIy  be  allowed  by  those  who  deem  it  ft  nerve 
of  conscious  Ken&atioii,  who  are  now  satisfied 
that  such  a  ticn-c  must  ascend  to  the  brain, 
and  who.  even  by  rnean^  of  the  rudest  method 
of  cxanijnaliop,  observe  its  close  approach  an- 
teriorly to  the  cerebral  peduncle. 

In  confirmation,  however,  of  its  further  con- 
nexion*—origin  it  must  be  called,  Reil  ob8erve4 
that,  "where  the  lateral  and  posterior  pedan- 
clej(  of  the  cerehel  meet  at  the  broadest  part  of 
the  floor  of  the  fourth  ventricle,  the  small  tri* 
angular  chamber  exUts  into  the  grey  substance 
contained  in  which  the  rools  of  the  facial  and  of 
the  trifacial  Ainic,  and  perhaps  tho«^  of  the 
eighth/'  and  as  this  is  in  immediate  contact  with 
the  defending  [lortion  of  the  fillet  or  olivary 
bundles,  on  which  involuntary  action  depends, 
— QB  the  nerve  def^ccnds  upon  it  and  in  tlic 
course  of  iu  fibrcSp— it  seems  highly  ]jrobable 
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that  this  nerve,  wbich  supplies  so  many  invo- 
luntary parts,  thence  receives  an  iicce«sion- 

It  has  still,  however,  anotlier  termination  first 
puintcd  out  by  Santorini,  namely  near  the  oli- 
vary bodies." 

Gall  and  Spurzhehn  also  trace  this  origin  to 
between  the  olivary  and  reslifcrm  bumlles. 

Finally,  Tiedcmann  says,  that,  at  from  four- 
teen to  fifteen  wtckft,  he  traced  ihc  trifacial 
across  the  transverse  ring  to  iu  posterior  part, 
where  it  formed  a  small  %welKng  in  the  spinal 
cord,  between  the  re^tiform  body  and  middle 
bundle^  on  the  surface  of  which  is  subeteqiiently 
developed  the  olivary  body. 

It  seems  to  me  probable,  from  the  direction 
of  the  fibres  of  the  nerve,  which  are  partially 
seen  in  Niemeyer  s  plate,  in  the  eleventh  volume 
of  Rcil's  Archives,  that  this  ganglion  has  a  re- 
lation to  the  thinl  division  of  the  greater  portion 
of  the  nerve,  which  sends  a  br^ch  to  the  tongue, 
and  that,  in  it,  this  branch  is  esjiecially  con- 
nected with  the  involuntary  system,  as  are  the 
terminations  of  the  optic,  &c.  in  the  tubercles 
above. 

The  other  involuntary  actions  or  influences  of 


*  HiLfic  igitur  turn  proi«cutuK,  undo  in  interiorcm  infrdalitt 
OblongStV  caddWm  nonjcciut  fcrc  inter  olUralia  ct  pjra' 
mk)Eili«  corponx  1(M^aitj>,  quo  detv urn  porg«ret,  cum  leanium 
AbrsmiD  impUiniH  turn  <^Slrllm(tcn1  mftllitqilo,  n*  co«itiqii«- 
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this  nerve  maiy  be  connected  M'Uh  the  great 
g&nglion  or  plexus  which  it  formfi  previous  to  its 
divigion. 

Ill  the  Preface,  I  pointed  out  the  errors  com- 
mitted b;  Sir  C  Bell  2nd  Mr.  Mayo  as  to  the 
hi'lb  pair  of  nerves,  and  also  the  seventh.  I 
there  showed  tbai  "  t^n  the  gunglionk  jiorthn  of 
the  tri/itcia/  navt's^  vital  and  intotutitartf  motions 
rfqwwrf"  (p.  119,  &c.),  and  i\mi  the  facial  ntrvfs 
arc  "  at  onct  ftcrvcs  of  conscious  tfemaimi  tmd  of 
vofmitii}y  mrjtiori*  (p.  125,  Jtc.)  Since  that  wsi» 
printed,  there  has  appeared  in  the  "So.  for  July 
of  the  Edinburgh  Mt^dlcal  and  Surgical  Jonrital, 
an  aecount  uf  a  dissertutiou  by  Beniiigeri,  pub- 
Iwhed  in  I81B,  in  whinh  it  appears  thut  he  i-«<- 
tabliahed  the  same  conclufiicnB  as  to  these  two 
nerves  sixteen  years  ago. 

These  conclusions  were  indeed  suffidently 
obvious  to  every  man  capable  of  rfa^uning. 
Vet  as  it  pleased  Sir  C  Bell  to  borrow  a  portion 
of  my  more  general  doctrine,  to  invert  and  mu- 
tilate it,  to  mafi€  it  so  far  not  mine,  and  therefore 
to  caU  it  his  own!  so  it  pleased  him  to  borrow 
this  nioro  limited  doctrine  of  BcUin^eri  as  to 
these  two  nerves,  to  mutilate  and  adapt  it  to  his 
work,  to  viakt  it  so  far  not  BefH/tgcri^f,  and  there- 
fore to  cc//  it  also  his  ownf — ^Thus  are  his  papers 
composed!  and  thus  is  their  plagiarism  de- 
fended! 

But  to  return  to  the  subordinate  consideratioQ 
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of  the  trifacial  nerres  (I  say  siibor(]inate»  be* 
caui^e  tbey  sre  ehowo,  both  in  the  Preface  to 
ltii»  work,  an<)  in  the  long  ]irrcecling  dissertation 
of  Bellingeri,  to  have  no  analogy  of  structure  or 
fuuGtiun  to  the  Apina]  nerves,  as  it  suited  SirC. 
Bell  to  aasert) — to  return  to  the  trifacial  nerrc*, 
1  «ha)l  now,  profiting  by  the  account  of  tbc 
Journul  above  nicniioQcd,  notice  Bcllingeri's 
opinions  tu  his  elaborate  Disacrtatioo,  ia  order 
to  give  A  fitlter  view  of  the  functionv  q(  these 
nerves,  than,  without  a  knowledge  of  it^  exist- 
ence^ I  had  given  in  the  Preface.  I  shall,  at 
the  same  time,  point  out  the  errors  be  appeam 
to  nie  to  ccjnimil  in  his  reusouingft  re6|H-cUng 
them. 

The  trifacial,  as  a  senBjtive  nerve,  receives 
bmnches  from  the  whole  of  the  skjn  of  the  face 
and  head,  from  pait  of  the  organ  nf  •imcll,  and 
from  the  tongue.  As  a  nerve  of  invx>luntary 
motion,  it  gives  brunches  to  all  the  glandSf  rrc 
the  lacrymal  gland,  the  tonsiU,  all  the  salivary 
glands,  and  the  mucous  glands  of  the  nose, 
mouth,  nnd  e;ir«;  to  the  mucous  membrane  of 
the  nose  and  it^  fiinu^cs,  of  the  longtic,  (Mklate, 
mouth  and  upper  part  of  the  pharynx,  the  ex- 
ternal conduit  of  the  ear,  and  the  periosteum; 
to  the  iris,  tlie  musclett  of  the  tongue  and  palate 
and  to  all  the  facial  muscles — in  shortp  to  every 
part  of  tlie  face. 

That  (be  trifacial  is  a  viial  nerve,  Bellingeri 
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shows,  first  ftx)m  its  orig:in  and  structure*     It 

appears,  he  observes,  to  spring  ctncily  frotn  the 

olivary  body,  viz.  from  a  sort  of  gangtion;  snd 

in  its  .struct  11  re,  it  resembles  closely  the  nerves 

oforj^ntc  life,  by  the  interlaced  arrangement  of 

its  hlament»t  the  universal  presence  of  ganglia 

upon  all  itfi  considerable  branches,  its  repeated 

aDa»tomotic  communication;^,  the  occiision&Uy 

augmented  size  of  \Ui  partii,  as  in  the  tnink,  in 

the  ciliary  nerves,  in  the  external  nasal,  and  in 

the  posterior  p;iiutiiie  nurve,  whiclk  e5tablishe>E  u 

simihtudc  between  it  and  the  intercostal*  and 

by  its  being  uniformly  aeconipunied  by  arteries 

—a  remarkable  proof  of  connexion  with  tlio 

functions   of  vitality. — lie   might   have  added 

tbat  it  sinks  into  the  middle  cavity  of  the  basis 

of  the  *kull,  in  which  all  are  vital  parts. 

The  sensitive  faculty  of  the  trifacial  nerre, 
Bcllingeri  illustrutes  In  various  ways. 

Distinguishing  the  sense  of  touch  into  two 
modifications,  of  common  touch,  and  a  more 
refined  t;ict,  he  admits  that  the  former  is  entirely 
guided  by  the  trifacial ;  but  he  ascribes  the  latter 
to  the  numerous,  reix-aU^l.  and  multiplied  inos- 

tculations  of  the  trilacjal  with  the  facial  ncrrc. 
This  is  generally  speaking  correct ;  but  it 
ncvcrtbclcss  involves  something  erroneous,  or 
peiliap^  I  should  say,  not  undcrstnoit,  Hint  unex- 
plained. There  is  no  ditTercnco  between  tlie 
touch  and  tact  here  spoken  of,  except  that  the 
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trifiKria)  nerre  «8ccnd»  to  viul  biindleft,  and  the 
&cial  to  inteDecfntl  ooes, 

TW  fttiose  €f  unell,  Bellingeri  distingunhas 
iBto  animal  sraell,  properly  to  Dam^d,  exercised 
by  tiie  will,  and  natural  or  iiutiactive  Kniell, 
exercised  iDdependenUy  of  ibe  wilL  Tbe  first  he 
rfgsnJft  aft  under  the  in9uenc<?  of  tlic  |)roper 
olfactory  Berres;  and  the  sooood  as  performed 
bj  the  filunents  oftiie  fiftli  pair. 

This  also  iiirolves  an  error.  The  will  may 
direct  the  sensea;  but  it  can  bare  nothing  to  do 
with  their  intimate  n;)ture.  That,  as  ob^rved 
in  the  fbnner  case,  must  here  depend  on  tbe 
triftcial  nenx  bdng  connected  with  vit^d  btin- 
dles,  and  the  proper  ol&ctory  with  intellectual 
ones,  Tbe  smell  dependent  on  the  olfactory 
ncrrc  is,  I  believe,  connected  more  especially 
with  respiration :  that  which  is  dependent  on 
the  u-ifatiaU  with  tbe  nseoffood^ 

As  to  the  sense  of  taste,  Bellingen  remarks 
that  thctODguc  derives  nerves  from  four  different 
pairfi^viK.tbcglo^o-pharynjfeal,  thehypogloseal, 
the  lingual  branch  of  tbe  fit\h,  and  tbe  seventh 
pair.  He  thinks  that  (he  twig  from  the  latter, 
denomiDDtcd  chorda  tympani,  supplies  noC  only 
the  animal  sense  of  ta^e,  but  partly  the  volun- 
tary motion  of  the  tongue ;  and  he  remarks,  that 
this  armngt^iiieiU  is  in  accordance  wilJi  that  of 
the  other  organs  of  sense,  in  which  we  find  a 
double  nervous  system^  one  of  tlic  proper  sense 
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^leculiar  to  llic  urf^an,  ihe  olher  performing  cer- 
tain common  stsiij;itivc  runctioim  of  the  organ. 

The  error  here  is  still  greater.  Bt'lliiigeri 
misleads  himficlf  by  a  fal&c  analogy,  lie  thinks 
that,  as  sight  Biid  heariiif;  have  peculiar  nerves, 
80  must  taste;  but  he  fails  to  see  that,  while 
tliese  are  higher  senses,  taste  is  the  peculiar 
sense  of  Uie  vital  system,  and  should  therefore 
exclusively  belong  to  the  nerve  which  i»  pecu- 
liarly appropriated  toit.  Thisiier%'ei  the  tritiiiciaL 
is  in  faet  the  means  of  all  the  chief  sensitive 
facuUit^  belonging  to  that  system — of  its  touch, 
as  he  hiin&eir  sliows,  in  the  face,  of  ilfi  smell  a« 
hasjust  been  observed,  and  of  taste,  which  iscx- 
clusively  its  function.  The  genenlutnulo^y  would 
have  lieen  broken,  and  a  mere  iinoimily  pre- 
sented, if  taste  had  not  been  exercised  by  the 
trifacial  nerve.  This  is  accordingly  cAtablished 
both  by  physiological  and  pathological  obser- 
vation>  The  chorda  tympani  is  a  mere  connect- 
ing twig- 

I  mainly  agree,  however,  with  Bcllingeri  an 
to  ihe  sensitive  functions  of  the  trifacial  nerve, 
and  only  wi^h  1o  |>ointout  lliesubordinatt^  errors 
be  commits  as  to  its  sensitive  faculties.  Ifc  rea- 
sons more  accurately  aft  ki  'ii%  motive  faculties. 

He  justly  argues  that  the  influence  of  the  fifth 
pair  over  all  the  secretions,  viz.  the  lacrymal, 
that  of  the  Meibomian  glands,  the  mucous  sccre- 
onorthe  t>iluitarv  membrane  of  (he  nostrils,  the 
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nalivary  secretion  of  tb€  ^ublingUBl,  maxillary, 
and  parotid  glands,  the  mitcus  of  the  muciparous 
follicles  of  the  palate,  moulh,  clieekg,  tongue^ 
lips,  and  toHHils,  and  even  the  cerumen  of  the 
cars,  as  well  ita  supplyinj-  the  maxillary,  sphe- 
noidal, aiid  frontal  i^ii)U&c»,  the  teclli,  the  inier- 
Dal  pLirt:^  of  the  ear,  the  pharynx,  nnd  [>enof<teiia3. 
shows  that  it  performs  only  functions  proper  to 
yitality. 

He  reasonably  maintains  that  it»  con«t3m 
a»j(«ociation  with  the  minute  arteries  of  the  fihce 
reguUteR  the  circulation  of  that  part  of  the  body ; 
and  that  all  the  change  which  the  colour  of  the 
check*  underfiocfi  in  shame,  lage,  terror,  indig- 
uatior,  horrt>r,  joy,  hope,  :tnd  de»ire,  arc  to  l>c 
attributed  to  the  influence  of  the  tiftti  pair  oter 
the  facial  capillary  curculation — a  view  which  ti 
far  more  reafiouable  thaD>  and  indeed  ullerly 
destructive  or,  itie  notion  of  Sir  C.  ticll.tbat  all 
thetie  are  dependent  on  the  facia)  nerve ;  for  ihe 
trifacial  extcnsivcty  liupplioi  vital  and  involun- 
tary parts,  and  tbe  actions  in  question  are  alto- 
gether o{  this  character,  while  tlie  facial,  as  even 
he  grants,  is  a  voluntary  nerve ! 

That  the  trifacial  in  a  nerve  of  involuntary 
aclio[i  is  rendered  equally  evident  when  it  ex- 
clusively supplies  mitecular  parts-  The  motions 
of  the  uvula,  velum  pnlaii,  and  upper  region  of 
,thc  pharynx,  nrc  all,  a^  Bellingeri  observes,  in- 
voluntary and  iu<itinctivo,  and  we  ftnd  that  these 
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parts,  and  the  circumflexus  and  the  levator 
palati,  are  all  supplied  by  tlic  p&Iatinc  nervous 
filaments  of  the  fifth  pair  He  showg,  accord- 
ingly, that  thoiigb  mastication  and  deglutition 
be  in  sonic  degree  voluntary  motions,  those  of 
the  uvula,  palate,  and  upper  division  ui  the 
pharynx  are  entirely  involuntary,  and  accom- 
plished without  effort  or  consciou$;neB»  of  the 
individual. 

Even  when  the  trifacial  ncnc*  supply  tlie 
parts  about  ori^nii  of  jjcnsc,  Bellinj^cri  shows 
that  the  vital  part  of  the  iiropertiea  of  the  organ 
depeiuU  on  them;  and  the  mental,  on  the  pro;ier 
nervtA  sent  to  the  organs* 

The  iri»»  he  observes,  dorivee  it»  nerves  from 
the  ophthalmic  gangliuti,  which  i?»  fi^rnied  by 
the  trifacial  in  conjunction  with  the  general 
oculo*mu4Cular  nerve.  In  liome  rare  in&tances, 
he  ob«ervcfi,  the  motion  of  the  iri^  ha<  been 
found  to  be  dependent  on  the  will,  and  in  these, 
he  showH>  that  the  ciliary  nervea  received  no 
brancht-ft  from  the  fifth.  It  is  also  he  obs<rrvc«, 
known  that,  in  certain  species  of  animals,  as  the 
parrot,  owl,  and  the  rays,  the  circumstance  of 
the  iris  being  under  the  will  of  the  animal  ia 
connected  vntb  the  want  of  the  ophthalmic 
ganfflion. 

The  involuntar)'  motions  of  the  internal  ejnr 
be,  in  like  manner,  attributes  to  the  anatomical 
fact,  that  the  chorda  tympani  consists  of  lila- 
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menLs  of  the  lingual  branch  of  the  fifth  pair  ex- 
tended over  the  cord,  aDc)  to  the  asasociated  fact, 
thai  tliu  muftcle^  of  the  ^tapea  and  malleus  re* 
ccivc  no  brandies  from  the  seventh  pair>  until 
the  latter  hss  beeu  formed  by  the  petroufi  bnincb 
of  the  vidian  nerve  ofUic  &fth  pair,  aften^hicli 
it  immcdialuly  di«irihulcs  die  approiiriiiie  fiia- 
mctits  to  the  mu»ck-6  specified. 

As  to  the  motions  oftlie  tongue,  be  observes 
that  ihc  various  nervous  purees  from  which  it 
is  supplied,  are    connected  with  the  varioos 
functions  assigned  to  it.     Uc  observes  that  the 
tongue  performs  a  mixed  cla£«of  motions,  which 
are  sometimes  voluntary,  fiometimcs  involuntary; 
the  involuntary  or  itistiuctivc  motions  being  thoee 
exhibited  in  shucking,  ma&tic-dtion,  deglutitjon. 
and  crj^iug,  in  which  the  tongue  ae«i&tfi,  and 
which  the  new-born  infant  exercifceAin*tincti>"ely, 
The  lingua)  branch  of  the  tiifaciaJ,  he  ob«erve£, 
contributes  to  the  Involuntary  motions,  since  it 
ftcndf  filaments  to  the  iutcrnal  pterygoid^  the 
myIo-pluiryng«uj*,  the  !(tyliv|f Uw»iis,  the  lingua- 
Its,  and  the  genio-^oseud,  giving  those  muAdca 
some   degree    of  an   organic   and    involuntary 
cliaractcr. 

Viom  all  thJH,  Hellingcri  concludes,  that 
though,  on  the  trifecial  emerging  upon  the  fuce* 
above  and  below  the  orbit,  wl  the  U'mpteK,  in  the 
region  of  tlic  cheeks^  and  at  the  mental  hole,  iu 
filaments  arc  immediately  conjoinetl  with  these 
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of  tile  facial  by  ^anastomosis  so  close  a£  to  con- 
stitute oimost  one  nerve,  yet  so  far  as  the  trifa- 
cial it&alf  is  difitributed  to  the  muscles  and  jn- 
tcg:i]nicntj$  of  the  forehead,  nose,  hps,  mouth, 
and  face  Rcncrally,  it  contributes  only  to  in- 
voluntary or  organic  actions,  and  the  voluntary 
motions  depend  on  other  nerves. 

lie  repeats  ftt  the  same  time,  the  observation 
made  by  Gall,  that  the  trifacial  ncrvx  is  more 
developed  than  allthencn-esorthe  head  in  new-- 
born infant^i,  and  that,  even  in  the  lower  animals, 
Its  size  is  proportionally  greater  than  in  the 
hummn  subject.  Tlie  life  of  tlto  fu>tus,  tlicn, 
bein^  entirely  organic,  and  that  of  brute  uni* 
mals  as  it  ati'ects  the  face  making  a  nearer 
approach  to  instinctive  or  organic  action  thnn  in 
the  human  subject,"— he  bhowSpilial  this  circum- 
stance also  i^  in  favour  of  the  influence  of  the 
triracial  being  of  that  kind  denominated  organic 
or  involuntary. 

In  this  manner,  Bellincferi  shows  that  the 
trifacial  nerves,  whether  they  preside  over  organs 
of  sensation,  circulation,  secretion,  or  more  con- 
spirunus  motion,  peHorm  functions  which  arc 
invariably  inde(>ei)dent  of  the  will,  and  are  to  be 
regarded  as  strictly  organic,  and  consequently 
that  tJiese  nerves  regulate  all  those  actions, 
whether  itensitive  or  motive,  which  are  inde- 
f>c-ndent  of  the  wilL  All  this  is  to  be  under- 
ittood,  be  addh  of  tbul  which  has  Ix^cn  called 


6fla  ffTftUGTtlRfi  AND  PUKCnOKS  O?  HEttVKg. 

it£    larger^    plcKU&ed*    or    ganglioncd    portioQ 


That  this  uctvg  haa  a  ccrebellic  origiD^  as 
stilted  by  Sautoriiii,  WrUberg,  SoviumerriQgt 
Scoqjii.  Gimrdi,  Palklta,  &c.  will  rcftdily  be 
expticted  by  tliose  wlio  observe,  ibat  it  b  a 
nerve  of  volition,  aud  who  arc  now  satisfied 
tliat  such  a  nerve  must  descend  from  the  c«- 
rebcl-t 

*  Slatuani  J];itur,  qtjintum  par  Dorvoram  eas*  leDttenuu 
cC  motonrjin  viia«  orgamCMni  ctpiU,  QUM  dfl  qoiiito  pari 
g^neratuu  diximua,  d«  ^wui  portJoiw  ntjori  14iitiisi  tnfdli- 
gendfl. — P.  175.  xxxvu.  Thii,  hov^frr«r,  U  %  cl«Cl»Gt 
nerve ;  Aivl  I  hiri^  her«  ooniider^  it  lu  loclt- 

t  Of  thj«  iicrvc  Siniomi  t^tyt  he  had  ducor^r^d  "CM- 
[MUt.nbl  firmiorh  f<7rcbra  ofTonEluact^  luiakirrm  flbruntcof* 
%nm  pfltilo  aiiprit  nmfrgvT'',  nc  mov  cnrt^t copolsrL"    Oi* 

ifJEOrifi  /uc4j  i-ffrlhM  vsr>  ■  'ulii  tf^  riiRjOT«rii  niomit.  Cq|hiI^ 
quidciii  viJctur,  tdl  rcvcra  nic  wljuugitur,  iit  cum  oodem 
|)Tt>C(deii«  tiUtifictus  touieu.  ..ut  dwcrtvm  itfr  instUaatt  4i 
divfrtam  itaiuratn  pnutftet,'^  Palkita.  C<rrftcting  &u  *crot 
orCirardi  a»  to  diitributioni  wjt.  "  Mibi  aulem  iicrvLis  dtt* 
VDClionibua  ccinpcrtum  nt,  noa  modu  m>  Jitras  «jr  mdte 
frunco  niTA  prwftterCf  »od,  JtCct,  a  i^iVer«p  pritt^ipio  (^Mtttm 
tar  proc€danl,  ti  porpotuo  reporiri,  ec  a  reiirormi  pkxa  «n« 
di«linotaB>  <t  unik  omoe*  ad  maxllUrcm  tbfiMiorem  coaica* 
doTiD."  And,  ipcakinff  of  Uiim  ftiid  IhL-  bruict  he  colU  b»c- 
cinnatoriui,  lio  Ujt  **Aoruni  ngrvufprvm  Ji^rae  ditPtfmm 
omnmo  naitiram  pruM^^Vrwn/  ;  rium  mtiHo  ftuni  r^rtjjlom 
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Its  apparent  origin  is  just  above  tbe  trifacial, 
eiacUy  opposite  to  the  commence  men  t  of  the 
inferior  peduncle  of  tlL4^  ccrebc).  Its  structure 
entirely  diflcrs  from  thai  of  Uic  trifacial ;  ila  6Ia* 
meats  beiiijf  whiter,  thicker  and  stronger,  aod 
presenting  the  common  ai»pect  of  other  nerves. 
It  forms  neither  semilunar  plexus  or  gassenan 
gangltOD.  nor  is  invested  by  the  bracelet  de* 
scribed  by  Malacarne  os  surrounding?  the  tri- 
facial. It  bends,  in  its  course,  from  above^ 
forwurd,  downward,  and  back^v^^rd  around  the 
trifacial.  It  is  distributed  to  the  chief  muscles 
concerned  in  ma^tlicatiucK 

Bcllmgen  observes  that  this  nerve  evidently 
regulates  the  movementH  of  the  temporal,  mas- 
acter,  buccinator  and  pterygoid  muscles,  as  well 
as  the  orbicularU  labiorum,  elevator  »iiguli  oris, 
und  triangularis  mcuti,  to  which  it  is  distri- 
buted. 

As  It  hajs  nothing  to  do  with  sensation  like 
the  trifacial,  and  is  altogether  a  motory  nerve, 
he  has  given  it  the  denomination  of  Xervus 
Masticatorius.* 


■ddi  "<iaiun  igitar  cxlia  «miic  dubium  pobitum  aituciioc 
90*Lr«ft:  MOA  tWun  orfu  diffcrrt^  cl,  ut  infra  ostcndcoisA, 
tUsmcDlorum  diUribLttiuno,  ted  isccMU  Uitun  &  icllqnia  cue 
■CfNiralM)  cv^orfffl  sane,  ut  i»t4t  nervc$  pecuHari  ioc^  rtctn- 
iMffTtfr,  4i  prcpriU  ftiom  nommibut  dutin^tuimtar/' — PaL- 
Mnr^ft,  Dii  AVrt-if  ^Qtapkiltco  tl  baccimtiitrio. 

"  ^pccUt  igitur  |WTt)0  Htitior  sd  &«rvo*  vilat  laimslb,  fC 
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It  appears,  in  certain  parts>  to  prc^de  over  in- 
vulutiturytnotions:  tlmmliebuccinatorialbniach, 
not  only  regulates  the  movements  of  the  buccj- 
nator  muMrle,  but  traiismit«  fiUmeiiU  to  the 
duct  of  Steno  and  the  buccal  glands ;  but  this, 
lis  Hi'Uiiigcri  showB,  m  owing  to  its  receiving 
filameiitA  from  Ihc  inferior  maxillary  bmncb  of 
the  tri&cial  nerve,* 


quidcm  ftd  iiurrus  ntcturiosi ;  nulUbi  vutm  iKiikibkit»  pr*f««l; 
Gt  hftbita  r^liodf:  ipsiu*  ofllcit  Ncrvii»  Mn«uciitoiiui  et9ti  di* 
cciiduA.  Oftbc  function  of  tbcst!  ocrres^  P^lkua  Lad  prv- 
viouilyMWil  "  lllud  umen  rLde(urc«riua>>pjocclpu*m«onn 
nctioncm  cdac  in  partf*  a  Tolanl&tr  motit*/* 

*  Von^ni  (IcmonAtrato,  prtfut  BaU^imii*,  rninoreia  fatAC 
portifjnem  por  sc  ToLuntarlo*  cxcqui  tnotvi.  loqiiinfMlqA 
rvmcLncI,  cur  m  quibusdam  circunutanlLi*  lnTolii»Uuie  rel 
ab  inatjnclu  Tnot^cnl  miiftculup  in  quibua  inooritur-  Hiob 
Toltowg,  33  obfter^cd  by  tliw  EJinburgli  R*v«w^r.  xht  *«y 
GiplanntioTi  givon  ninny  y«an  oitorwnrd  hf  Mr.  Mtyo. 
'*  Hue  paritcr  uiBtomc*  L-ipUc^Liur  adjnnieutc  :  viiSiiBW 
porro  in  prwcedeTiti  diiM&riatic^iie  minorPm  qointi  poTtiiM»ai 
In  sno  0  forunine  ovbio  «grci«ii,  iniimc  ut  plurinvm  per 
lilcKim  ^nikgVofonni^ni  f^iim  muiillnri  inf^Hori  roanerli,  in- 
Htippr  t*i  fi^rf  omn^n  rAmoi  pr>rljniiU  micoiu  nccip-rr  rsdkm 
am  fHamcnin  n  ramU  maxiIUrU  irif<-riun»:  i^plur  portio  au- 
not  m  pri)|iriJv  ranulic«lionj1iu<t  r^l  iirrvu*  couipMiCui  kx 
pmjinii  AI:tmifnciH  el  n  filuniiMili*  m^llarU  mrerioris.  Kil 
roiruin  indc,  m  io)uutario«  ut  plurinivm  ct  hichJo  vHaia  oito* 
luiltAiiua  cxvcjuiitnr  [ijnitust  i]Uu«  umcn  producit  oihi  pfT 
propm  QUuwiitn,  «cd  per  ea quae  a  itA^iilliiri  tnlerion  pr9- 
vcniunt,  quem  or|fftnicfte  lEuc  pnoou«,  ct  InfoUtariiv 
porRccre  motus  M  tuperiLt  diclb  eowtw*  dijaiwo!"— 
P.  178. 
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T"**  twans  of  the  higher  or  mental  stnsaHoit,  and  tffvolii»' 
tartf  nothn,  in  the  facfi^ 

The  facial  nerves,  or  seventh  pair,  appear  ex- 
ternally between  the  restifcrm  and  olivary  bo- 
dies, in  two  distinct  portions,  as  observed  by 
Soe  mm  erring. 

Tbose  desirous  of  beboiding  the  real  course 
of  the  nerve,  need  only  make,  clase  to  the  side 
ofiiK  externally  apparent  origin,  a  longitudinal 
incii^ion,  through  the  oblong  process,  toward 
the  floor  of  the  fourth  ventricle,  and  ihey  will 
Uicn  sec  it  to  be  there  about  the  thickness  of  a 
crow's  quill,  fitiong,  shining,  and  throughout 
furmi^d  of  two  peifectly  distlnet  cords,  OT  these 
cords,  one  \h  rather  anterior  and  larger;  the 
other,  rather  poAlerior  and  le.^r4.  Tluth  tliii.4  pas% 
through  the  substance  of  the  process,  in  close 
contact,  and  are,  in  their  course,  inclined  toward 
the  centre  of  the  substance  through  which  they 
pans.  Bolh  ;ipptr(Lr  to  reach  a  ^inall  |iit  isituate 
somewhat  laterally  in  the  bottom  of  the  fourth 
vvnlriele ;  and,  there,  ihe  anterior  lieems  to  pasA 
forward  to  the  btain ;  the  other,  backward 
to  the  cerebcL  The  anterior,  therefore,  ta  pro- 
bably  its  cerebral ;  the  posterior,  its  ccrcbclUc 
portion. 

Thi.H.  I  first,  I  believe*  i>ointcd  out  ia  July* 
lOiy^.—See  Archives,  Hcc, 
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Consistently  with  thisj  the  nerve  i&  at  once 
one  of  sensation  And  one  of  fnotion.*— It  is  ac* 
cortiftg:ly  of  thts  oerre,  well  knowa  to  be  a 
Foluntary  oiie,  that  Magendiir  observer,  us  to  M 
sensitive  &ctiitjed,  that,  "  if  we  may  judge  from 
the  stnig^left  »n<)  crten  of  the  animal,  the  nerve 
IS  twy  sensible!^     Miiller  makes  a  similar  ob* 

In  the  dissertation  already  alluded  to,  Bel> 
lingeri  adduces  evidence  to  jihow  that  the  facial 
ncn'c  presides  over  the  mental  or  animal  func- 
tions of  the  head,  face,  and  neck,  that  i»  to  si^, 
o7eT  sensation  and  motion,  as  inteliectnal  and 
voluntary  factilties. 

In  favour  of  this  fact,  be  adduces  its  origin, 
pnncipally  from  the  ascending  white;  bundles 
and  the  restifonn  body,  and  its  anatomical  pt- 
cu)!»rities,  in  whirh  it  altogetbcr  rcseoiblca  the 
nerve*  of  the  higher  functions.  Thus  it  nowhere 
forms  gaiigira:  it  has  acoc^^mon  «<Cructurc  with  tlic 
nerve«  of  higher  functton,  by  remarkable  plex- 
uses atid  freejiient  anaRtoniotic  communicatioos; 
and  it  is  inserted  almost  entirely  into  the  akin 
and  muM?lffi. 

As  it  i^  distribjted  to  the  tdcin  of  the  bead» 
face,  and  neck,  find  to  all  the  muscles  of  tbe 
external  snrlaoe  of  the  bead,  excepting  the  tern* 
poral,  into  the  stylo-hyoid,  and  the  posterior 
part  of  tbo  digastric  and  the  platvsnta  myddcs^ 
it  must,  says  BellingcTJ,  be  conatdored  as  pro 
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bable,  especially  after  what  has  been  stated 
ttlrtratly  re^nliD)^  the  iacial,  Uial  tli<;  liigher 
Kue  of  toucli  and  the  voluntary'  motion  of  the 
muftcles  of  the  face,  depeocl  on  the  influence  of 
this  nerve. 

All  this  19  perfectly  consiaitetU  wtlh  tliis 
nerve's  posAesaing  that  double  origin  which  1 
have  described  ubuve,  aod  which,  as  has  been 
&ccn,  I  pubiiahed  nine  years  before  the  appear- 
ance  of  BeUingeri's  Dissi-rtation.**-la  the  »»e(]Util, 
Belbogcri  reaaons  less  accuniLely* 

If,  he  says,  "any  one  nrge  the  objection, 
that  It  prewdca  over  involuntary  motion  in  the 
internal  ear,  Il-I  him  consult  what  we  have  said 
on  this  flubjcct  on  the  fifth  pair;  let  him  further 
otwerve,  that  there  it  forms  a  unall  ganglion,  as 
takes  place  in  the  ciliary  ncr\'e8>  But  Atnce  it 
also  ^irefi  sevcnU  bmncliea,  equally  consider- 
able, to  the  parotid  gland,  there  will  always 
be  difficulty  in  this,  that  in  ceftain  phice«  it  is 
subservient  also  to  involuntary  motions  and  the 
actions  of  organic  life.  It  must  furtber  be  al- 
lowed to  be  subservient  to  the  latter  divisioD  of 
thu  auim;d  fraine^  wlieu  it  iH-iid»  fihemoits  to 
tlie  mastoid  cells,  the  tympanal  membrane,  the 
lung  limb  uf  the  anvil,  round  the  jugular  fora- 
men, and  the  muscle  inserted  into  the  eusta-* 
chisn  tube.  <  .  A^,  therefore,  the  laq^>  portion 
of  Uie  tilth  poir,  in  my  judgment,  is  subsGrvient 
to  tb<.'   functiuos  of  uTgatiic  \iit,  and  Hs  sma}! 
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portion  is  dedicated  to  mufi^len  of  roluntary  mo- 
tion ;  so  conversely,  the  tarter  portion  of  the 
seventh  |iuir  \h  devoted  to  the-  purposes  of  ani- 
mal Itfe,  &nd  its  smaller  portion  to  those  of 
organic  life.*' 

Now.  OS  BcUingeri  grants  three  connexion*  of 
this  uen-c  with  the  brain,  it  fs  probably  on  the 
few  filameuL*  which  Jt  derives  from  its  third 
connexion,  ihut  the«:  involuntary  actions  de- 
pend. Accordingly*  he  says  "since  its  filaments 
seem  to  issue  partly  from  tlie  olivary  emtnenees 
near  the  origin  of  the  glosso-pbaryngeal  nerre^ 
and,  as  filaments  issuinj^  from  the  olivary  emi- 
DCDce  contribute  to  the  actions  uf  organic  life,  it 
must  follow  that  this  character  is  applicable  to 
the  smaller  portion  [he  should  have  said,  to  a 
few  Slamenb^]  of  the  r»cial  nerve."  Doubtless 
the  two  greater  portions  which  1  described  in 
IS09,  are  those  on  which  senKation  and  motion 
respectively  depend. 

BellingcTi,  therefore,  properly  concludes,  that 
the  facial  nerve  performs  almost  all  the  voluo* 
tary  motions  in  the  head,  prei^ides  over  the 
higher  sensation  m  the  foce  and  neck,  prodttces 
laughter,  expresses  the  emotions  of  the  mind 
and  the  passions  of  the  souU  and  is  the  agent  of 
all  the  animal  sympathies. 

The  power  of  this  nerve,  just  described  by 
Bellingeri,  over  physiognomical  exjiression,  is 
precisely  that  which  Sir  C.  Bell,  as  one  oT  his 
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cliGCOTeri(»,  ascribed  to  it  eleven  years  after- 
wardSt  a«  observed  by  the  Edinburgli  Reviewer! 

Tlie    AITDITUUV    VERIU, 

Tlic  auditory  nervtrx,  ur  »1so  sevenlU  [Juii^ 
like  other  nerves  of  pure  seDsation,  have  several 
tenniiiattonR. 

One  termination  of  this  nenre  passes  between 
the  olivary  and  ilie  resiiform  bundles,  toward  the 
floor  of  the  fourth  ventricle,  after  wbieh  it  Becms 
CO  bend  upward,  Joining  perhai>s  the  peduncle 
of  the  brain  which  terminated  in  the  bcmis- 
]>)ieres---This  is  probably  its  perceptive  termlna- 
tion;  and  therefore  the  removal  of  the  hemis- 
pheres may  well  be  injurious  to  bearing. 

Hence  Flourcns  makes  the  same  observation 
with  respect  to  hearing  ax  he  does  to  seeing, 
namely,  Ih&t,  when  both  hemispheres  of  the 
brain  are  removed,  the  auimal  becomes  deaf; 
and  the  reporters  to  the  French  Institute  on  hiA 
enquiries  likewise  conclude,  that  thu  integrity 
of  the  cerebral  hemispheres  i«  necessary  to  the 
exercise  of  hearing. 

r- Another  termination  \h  in  a  grey  band  which 
18  placed  transverB*.ly  upon  the  restiform  body, 
and  which  constantly  covers  a  part  of  the  base 
of  the  auditory  nerve.  Gall  says  it  is  the  more 
swelled  in  every  species,  tlie  larger  the  cars  are, 
and  the  more  acute  the  hearing  is.  In  the 
horse,  the  stag,  the  sheep,  it  is  as  large  as  Ibe 
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inferior  tubercle. — This  grty  band  appears  to 
be  a  tubercle  conDcct4^d  with  th«  de^cendin;; 
portion  of  the  olivary  bundles;  and,  in  it,  the 
cunuexioti  of  the  nerve  is  probably  with  mvo- 
luQtary  motion. 

Of  this  tcnnination,  the  Wenzds  state,  that 
it  is  liable  to  no  variety  ;^  and  that  it  is  larger  in 
mamnulia  tl)»n  in  man.f 

A  ihird  termination  is  in  the  white  slrw  of 
tlift  floor  of  the  fourth  ventricle,  some  of  which, 
from  oppoMtc  sides  sometimes  join  «o  as  to  fbrni 
a  kind  ofcomniiftfture. 

■  CudbUqi  cDEitrtt  *ai  perptuutun,  nuDiqvc  vftriaHoni  eb' 

OTnniunkauic[M,quAc»amiiirLVEn)u»  RJuccxccptioitchtlHUMl 
cerebri  mft^nitudlacTn  nktionc  aaaifcAio  iau^ofCB  *4ftt, 
ijaam  in  homing. 

Ratio  iMiiift1oa^1iu)initori<nti^iMdlDi«  crn«refttun  tne- 
niolorum  in  citatii  biuli*  in  mojon  iicnrunioi  ad  naaDUwin 
latorum  ccrcbruni  raXioQQ  qiiaoroada  <«h  ridotur. — Ibtd. 
;>.  181. 

>«rvua  acu«ti«iift  um  in  hotoin^,  cjiiom  £0  plurihtit  tttawi- 
mnlibus  «t  ifi  Tftrii*  KftlUm  volucrum  irpccUbac,  quftvii 
tttitila  uique  iiEioqu«  In  miu  Dodiato,  tiv«  ptr  iJtMl4piltl 
mofjo  tx  oia«T«a  unUtKQli*  ecnftUnlL>«  tt«niAlai  mwiifMa 
cam  «iipodtci(i  <juinti  T^ntrvriilJ  conjunr^tuiMl,  (Ui,  kinarvoi 
tile  tlti[i1ici  inodo  com  renuiciilii  cu^brl  <.onn&Kti«  tit;  nno 
qiiLd^ni  ji^r  pmc«MiiTn  fnedulUivm  traniTrnuim,  oi  quo  ori^> 
nnn  4iicit,  quauftui  nvmpc  llff?  iiiftrion?m  «^anftlfa  hitn 
corpora  qiiulrigvnuia  prcM*iirrpnllii  pkri^tenn  fbrmit:  «t 
aUero  per  eiii«r«aiia«niolM. — /hut.  p^  t$2. 
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From  the  statements  o(  the  WenzeK  it  appears 
timt  tlic  w)iit4s  striw  in  ttu^  bottom  of  the  fourth 
venuicic  are  uot  alwaya  evident,  and  probably 
never  api>ear  Iwfore  birih;  thai  even  when  pre- 
sent, they  do  not  always  join  the  nerve,  and^ 
^-kutlier  one  or  many,  sometimes  not  one  cf  them 
joins  it,  but  disappear  before  they  rcaeb  the 
more  obviouR  cummeneenient  of  ilie  nerve,  or 
ficcm  to  join  the  side  of  the  yentricle  above  or 
below  it;  that  oven  when  somt*  of  them  join  the 
nen'c,  in  moat  coses  others  do  not,  the  latter 
being:  generally  iiKist  nnineroui^;  that  their  di- 
versity both  in  number  and  eize  is  such  that  two 
brains  Beldom  agree  in  these  respects;  that  they 
h»ve  no  uniform  and  certain  origin^  but  some- 
times join  those  of  the  other  side  in  the  middle 
line,  or  cross  that  line,  or  arc  connected  with 
rarious  \>arU  of  the  bottom  of  the  ventricle;  and 
that  oHcn  by  means  of  a  perpendicular  section 
through  the  thickness  of  the  oblong  process  to 
its  opposite  side,  they  may  be  seen  to  be  con* 
tinued  down  ward  i  that  their  termination  is  often 
lost  in  the  sides  of  the  medullary  ^ub&tancQ^ 
tb:it  in  every  respect  they  aie  subjeci  to  variety; 
and  that  in  mammaha  generally  they  &rc  not  to 
be  found. 

That  any  of  these  filaments  join  the  nerve  it 
a  strong  presumption  that  they  are  generally 
subservient  to  that  purpose;  and  their  not 
b^ng  seen  in  many  cases  to  unite  with  it,  should 
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not  have  surprls.ed  the  Wena^U,  conKKleriitg  tlw 
devious  course  which  they  themselves  have  de- 
scribed as  to  some  Mritc  wliicli  after  all  yet 
Joined  the  nerve- 

That  it  IS  lint  very  tare  to  *li«l  llieni  minting, 
only  shows  that  aomctimes  one  termination  of 
this  nerve,  and  sometimes  another,  is  most  de- 
cided and  influential. 

This  is  pruhuhly  the  |iro]>er  cerebeDic  termi- 
nation <jf  the  attditory  nerve. 

It  iM  remarkably  con>ii»tent  with  the  views  of 
this  work,  that  while  these  white  striffi  are  nol 
apparent  before  birth,  the  grey  baiHU  forming, 
it  would  sccni,  thu  terminations  of  these  nerves 
in  the  iiivoltintury  bitndleK,  are  to  be  found,  u^ 
observed  by  the  Wenzels.  in  the  fcetus  of  three 
months. 

TUB  JITVO0L08M1'   VUtVn. 

The  hypoglossal  oerras  or  ninth  [>air,  are 
attached  on  each  side  to  the  furrow  which 
lieparates  the  olivEry  ;;md  pyramidal  body,  or  to 
the  fore  part  of  the  olivary  tubercle;  and  their 
filnnienta  generally  combine  in  two  bundles  to 
form  one  nerve. 

This  nerve  in  evidently  that  on  which  tJie 
motion  of  the  tongue  chieHy  depei^d«,  as  its 
sense  of  ta»te  depends  on  the  lingual  hmnch  of 
the  trifacial;  and  it  is  a  remarkable  confirma- 
tion of  the  doctrine  of  this  work  as  to  the  use  of 
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ganglia,  that  these  two  nerves  here  unite  in  the 
olivary  body, 

Dellingeri  observes  that  this  nerve,  besides 
beiDg  di^txjhuted  to  the  whule  of  the  tongue  and 
its  muscles,  and  to  the  voluntary  museles  which 
more  the  organs  of  voice,  tr&nsmita  also  twigs 
to  the  diaphragm ;  and»  as  it  is  evident,  that 
the  hypoglossal  nerve  is  ftubijervientj  in  other 
organs,  to  voluntary  motion,  hu  infers,  that  in  this 
distrihutjon,  it  must  perform  the  some  funetioa 
to  ttje  longue,  and  that  it  therefore  is  tlie  nerve 
for  aitictilale  sjieech,  and  modulated  Aound  in 
singin;; — an  inference  which  derives  confirma- 
tion from  the  fact,  that  in  hshes  thi»  nerve  is 
wanting- 

U  further  appears,  that  when  the  tongue  is 
destitute  of  the  faculty  of  articulatiuu,  t»Kiemay 
remain  unimpaired;  and  conversely,  from  cer- 
tain observations  in  which  the  lingual  branch  of 
the  trifacial  was  wanting,  that  ta^tc  may  be 
wanting,  while  the  voluntary  molioti  of  the 
tongue  remains. 

In  Mijllers  experiments,  he  (bund,  that  when 
this  nerve  was  irritated  or  galvanized,  violent 
coiivtiUtons  of  the  tongue  were  cuusied.  He 
also  found,  that  when  the  nerve  was  cat,  the 
animal,  a  cat,  seemed  to  suffer  pain ;  and 
hence  be  eoneluded  that  tliis  nerve,  although 
chiefly  a  motor,  is  also,  in  Kome  degree,  a  sen- 
ttitivc  nerve. 


X    X 
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Tlie  g1osso-|diaiyngeal  neires,  or  eighth  pair, 
a{^>ear  externally  between  the  olivary  and  res- 
tifonn  tMKlies,  forming  at  first  a  few  distiact 
fibres,  below  the  facial  and  above  the  following 
Dcrres. 

These  nerres  have  probably  three  connexions 
with  the  brain — one  internally  with  the  ascend- 
ing bandies,  and  other  two  with  the  bundles 
between  which  they  rest,  namely  the  olivary 
anteriorly,  and  the  restif<OTn  posteriorly  or  the 
filaments  which  descend  in  the  form  of  a  very 
l»oad  flat  band  from  the  posterior  part  of  the 
cerebel-* 

*  TUi  btnd,  tti  forvwrlj  ^Averred,  1  detcnbed  in  1809, 
and  Rolando  describoi  it  many  yean  afterwards,  under  the 
n4ine  of  trciform  filaments.  Id  bu  Recherches  Aaatomiquci, 
be  sap  ^'  Si  on  D*a  pas  bien  obsenr^  les  cordons  aaterieurs 
d«  La  moelle  epintere  [the  lateral  or  olirary  bundles  of  other 
writers]  U  o{i  Qs  passeni  entre  l«4  corps  oliTaires  et  la  p£- 
doncdes  du  cerrelet,  il  faut  rattrtbueren  paitie  k  la  dispo- 
■itioD  sin^liere  de  filaments  arcifonnea.  Je  destgue  par 
ce  nom  des  nombreax  filaments  medulLaires  qui  paraiuent 
aortir  des  fibres  transTeraes  de  la  protuberance,  4  Tendroit 
oil  les  cordons  anterieurs  s'enfooceat  sous  elle.  Lea  fiEameots 
arciformes  courrent  en  partie  les  dits  cordons,  ensuite,  se 
toumant  anl^rieuTeinent,  s'epanoaisaent  et  se  repandent  snr 
lea  eminences  oliraires  et  sur  les  pjiamkies,  et  arrivent 
jusqu'au  sillon  median  qui  les  leparc."  With  regard  to 
tbese  filaments,  Rolando  further  obseri'es,  that  frequently, 
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From  experiment,  Mr.  Mayo  thinks  the 
branched  of  the  glos«o-pliuryng«al  to  the  tongue, 
arc  i^ntient  only;  and  those  to  the  pharynx, 
voluntary,  and  probably  sentient  aUo. 

Thouph  this  is  a  sensitive  DCrve>  BclUn(rori 
ob8crre»»  tbat  it  is  impossible  to  ftuppodc  it  to  be 
a  nerve  of  taste^  because,  though  its.  filaments 
arc  distributed  to  the  papilla,  yet  they  arc  es- 
pecially sent  to  the  cup-like  papilla  behind  the 
foramen  coecum,  where  no  laalc  exists. 

In  regard  to  the  nerve  being  of  the  voluntary 
kind,  Miiller  says  that  the  glosAO- pharyngeal, 
on  tlie  application  of  both  galvanic  poles,  excites 
convulsions  iu  the  pharynx.  The«e  experiments 
acronl  with  those  of  Desmoulius  and  Magendie, 

This  by  no  means  excludes  the  involuntary 
action  of  this  nerve,  fieltingeri  accordingly 
observes  that  the  complete  organic  uiid  invo- 
luntary churHcti:?r  is  t-otniminicutcd  lo  1)k*  tcngue 
by  the  glosso-pharyngcal  nerve,  which  not  only 
senda  filamenis  to  the  whole  pharynx,  but  to  all 
the  muscles  of  the  tongue,  itfi  basis,  body  and 
apex.     This  accurds  with  the  vicinity  of  thi« 


Ott  arcouot  of  tlie  projection  of  tlie  olirirj  bodi«  m  mail, 
tbftr  TibrM  <livij)o,  »ud  ontf  Uiindlo  paweA  Ahov^  tliE  oVmtr/ 

tmitirntrm  aocl  acrOB  t^  pjtaniidi  to  tlicir  miilrlU  furmri 
wbile  anotlitr  sufruaiiii*  thne  bodiitt  uffvrlorljr  by  ai  mc^r 
extcDiirc  cuTTc,  tkad  form*  wEiat  Stnloriui,  MiJ»c«nio  «oJ 
Mhcr>  call  iUt  %tciSw\u  pTiX7ca*e*. 

X  X  3 
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DOTc  to  the   posterior  poitioa  of  the  olirary 
bimdle  oo  which  biTc^ontajy  actxm  depends- 

It£  baTiDg  a  gangjini*  accocdfi  with  Its  being 
Knfhiie  as  well  as  ioTolantajy. 

The  poeamo-gastiic  neires,  or  also  eighth  pair, 
appear  externallT  between  the  olivary  and  resti- 
fbrm  bodies  i  fomuDg  also  at  first  a  few  distinct 
fibres,  socDedmes  arranged  in  two  rows,  below 
the  glosso-pharyngeal  and  abore  the  following 

These  nerres  seem  to  me  to  hare  the  same 
coonexioos  with  the  br^n  as  the  glosso-pharyn- 
geal^  an  internal  sensitive  connexion,  the  motive 
bundles  <Hi  which  they  rest,  and  filaments  which 
descend  in  the  form  of  a  flat  band  from  the 
posterior  part  of  the  ceFebel. 

The  branches  of  the  pneu mo-gastric  nerve  to 
the  larynx,  pharynx,  and  oesophagus,  Mr.  Mayo 
concludes  are  sensitive  and  motive.  Miiller 
makes  the  same  obsen'ation.  This  accords  with 
their  having  a  ganglion. 

The  accessory  nenes,  or  likewise  eighth  pair, 
are  attached  to  the  spinal  cord  in  the  upper  part 
of  the  neck  by  many  fibrils  at  their  posterior 
lateral  part,  not  far  from  the  posterior  roots  of 
the  spinal  nerves,  which  furnish  a  few  filaments 
to  them. 


CHAKACTlLltS   OP   THE    NKRVCA. 


077 


R(fl»ndo  n1jf«t;rveH  thjit,  Dwing  to  thi?  spread- 
ing of  the  itiferior  peduncles  of  the  ccrebcl,  the 
ncccssory  ncrvt-s  arise  superiorly  from  these 
peduncles,  and  mferiorly  from  tlic  pofitorior 
olivaiy  portion."  ThuA  their  origin  is  similar  to 
thai  of  the  two  precvding  pairs. 

From  experiment,  Mr.  Mayu  thinks  the  spinal 
accessory  botli  senRitive  and  motive.  This 
ftceorclfl  nitb  their  having  b  gaugiion. 


^ 


aUMVAHr    At  TO   Tllft  CaiARftCtlKB  trr  THE  MCftVU* 

All  i  have  said  shows  of  what  importance  is 
the  character  of  nerves;  lu  vital,  or  mental;  in* 
volantary,  or  voluntary. 

The  Titrvc  o/  visimi  is  one  of  higher  mental 
sensation;  and  it  18  complicated  with  no  other. 

The  ncnous  apparatus  of  AincU,  »o  far  as  it 
belong  to  higher  scnfiation  (perhaps  to  respira- 
tion) is  distinct  in  the  olfactory  ncn-c  ;  but  as 
belonging  to  the  lower  sensation  of  mere  life,  it  is 
but  a  part  of  the  general  ncnc.  the  trifacial, 
devoted  to  that  pur|K>se.  Thus  not  only  vital 
touch  and  taste,  but  vital  smell,  depends  on  this 
great  vital  uervc>  the  trifacial. 

*  II  o»t  facile  dc  comptciitifc,  tTaprti  cc  que  j'  oi  dit,  <|iii 
U>rsciac>«up4fieute>,com|HMici  «lc  plusicun  filetA,  lorlcnt 
toujonn  dc«  p^doncuW  iDf^ricun  dii  ccrvclci,  lAndii  <juc 
!««  ncincft  iulfrifurc*  mLiMCiit  prc«quf^  tou1«  il«  \%  panic 
l>o»t^ienrc  <1<«  oontous  ani^heor*  dc  Ja  cno«Ue  tpini^rc.— 
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Of  the  muscular  ncrt€a  of  the  <yr,  tbo  3rd  is 
vuliLDtary  iiq<1  iDvuluntary ;  tlic  4th  itivDluutaiy ; 
and  the  6lh  voluntary*  Hence  they  are  sepa* 
rale  Derves. 

The  trifacUii  ntn^  is  that  of  the  vital  system; 
and  it  inchicIeH  Inith  ^enftilive  and  motive  tiuii- 
dies.  Its  sensitive  buadles  may  be  considered  as 
fundniitcntully  belonging  to  tourh  —  touch  in  re* 
lalton  to  the  vital  system,  ofwhich  smell  and  taste 
in  relation  to  the  same  ^^yjitemare  mere  modifica- 
tions. Hence  it  performs  ihc  function  of  touch  on 
the  smooth  surface  of  the  skin ;  of  smell*  uii  U>e 
mucous  membrane  of  the  nose ;  and  of  taste,  on 
the  papillae  of  the  toDgiic.  Its  motive  bundles 
are  throughout  of  the  involuntary  kind. 

The  ina^iicaiory  ttc9tt  belongs  also  to  tbe 
vital  system ;  and  it  is  a  motive  and  voluntary 
nerve. 

Thz  facial  ?iaxe  is  one  of  the  higher  class  at 
once  including  sensitive  and  voluntary  bundles. 

The  ficrvc  of  hearing  is  one  of  higher  sensa- 
tion; and  it  is  complicated  with  ao  other 

The  hypagiossat  ntrvt  is  that  of  tbe  voiunlary 
motion  of  the  tongue. 

The  gioa^O'pharyrtgeat,  the  pnfurw/-gastric  and 
the  aca:6sor}f  uerva  ore  the  means  at  once  of 
iensation  and  of  voluntary  and  involuntary 
action. 


Having,  in  the  preceding  pages,  giveD»  tode* 
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pendently  of  a  new  physiology  of  the  braia  and 
nervous  system,  a  much  more  full  and  systeroa-* 
tic  account  of  their  anatomy  than  I  have  met 
with  elsewhere,  omitting  merely  details  as  to  the 
distrihution  of  nerves,  it  remains  only^  in  order 
to  complete  this  most  important  division  of  ana- 
tomy, that  I  should,  for  these  details  of  dietri' 
hution  especially,  recommend  to  the  reader 
Mr.  Swan's  "  Demonstration  of  the  Nerves  of 
the  Human  Body,"  in  which  will  be  found  what- 
ever anatomical  -miautise  as  to  distribution  were 
deemed  irrelevant  to  the  more  general  purpose 
of  this  work* 


APPENDIX, 

BOCILLAUD  AND  FLOURENS, 
BELL,  MAGEXDIE,  AND  BELUNGEBL 


"  TW  haaakr  ^  ilv  dbmvuj,  doabikv  the  hkM  inporUnt  Kcatiaa  la 
fbywlo^iol  kbavWgv  amet  tke  bua  of  Hirrejj  beLoagi  eidosiTdj  lo  Sir 
CbAHq  Bdl'.'*—Bt^rn  pntrttti  I*  tkt   BritiA  Aaetimtum,   umM^  ■( 
CMef.JiA«lSS3.    Bj  W.CHoiiT.y.D- 
THE  reader  who  has  perused  my  Preface,  aod 
who  is,  at  the  same  time,  aware  that  such  sen- 
tences as  that  which  I  have  just  quoted,  are 
scattered  through  a  hundred  rolumes  (although 
the  discovery  alluded  to,  is  but  an  atora  of  what 
I  had  Jong  before  published,  and  that  atom  in- 
verted, mutilated,  and  abused !)  will  not  be  sur- 
prised that  my  love  of  scientific  pursuits  should 
latterly  have  suflFered  some  abatement. 

To  this,  is  owing  the  cireurostance  of  my 
being,  at  the  time  when  I  began  this  work,  un- 
acquainted with  the  existence  of  some  essays 
which,  though  written  with  particular  and  li- 
mited views,  would  yet  have  furnished  striking 
support  to  my  more  general  and  extensive  doc- 
trines. Happily  when  such  doctrines  are  well 
founded,  every  detached  investigation  becomes 
a  new  corroboration  of  their  general  truth. 
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K  The  work  of  M,  fioiiillaiid.  entitled  *'  Re- 
cherche^  Ex[>£nmentailes  flur  les  Ponctions  du 
Ccn-cou  en  g^ni-nU^  ci  sur  ccllcs  dc  fia  Portion 
AnlCrieure  en  particulior ;  Lii«9  h  Y  liistilut,  en 
Septembrc*  1827/'  is  of  value  in  this  respect, 
especially  in  relation  tn  the  surface  of  the  bmin, 
to  which  experiment  it^  n^os^L  applicable,  und  on 
which  ii»  result  is  le^st  eipuvocaL 

I.  The  experiments  of  M.  BQiiitlaud  concur 
with  those  of  M.  I'lourenfl  in  showing  that  the  ce- 
rebral hemispheres  are  the  seat  of  the  memory  of 
thoflc  jtenHatLons  which  arc  furnished  by  »ight 
and  hearing,  a!%  well  us  of  all  the  iotetlcctual 
operations  to  which  these  scn&ations  may  be 
subjected.*  They  even  ^^how,  in  this  respect, 
that  the  removal  of  the  brown  Hubstance  of  tlie 
convexity  of  the  bruin  induces*  ncurty  the  same 
phenomena  a^  the  removal  of  the  hemispheres 
themselves,  f 

This,  &o  far  as  experiments  go,  confirms  the 
doctrine  I  had  published  eighteen  years  befure, 
namely  that  the  convolutions  are  the  organ  of 
memory. 


*  "  Etuftinoni  ivtibwisiil  qafetts  <oat  ImcvmiIiwook^di  Ton  fo  fi*ut 
linr,  rtluiv«ntBl  aii>  foacLJ«»  ih  cw  lotv>     CanvDf  avui  ii*  «miI  U  s^K* 

lAoUvk*  la  iipdfiltMi  iildkcluiUo  aiihr|vdlt*  vet  tce«[ujuk   pvvvdl 

*  "  1/  4bliLUiu  Je  U  lubkijiicv  orrlinl*  la  It  MonwtW  dn  woiM  «• 
p.  81. 


Afl2 

2.  ThecjcperimenlftofM.  nouiUaiiil  alaoHhovr 
that  the  removal  of  the  anterior  lobes  does  not 
destroy  the  internHl  affections,  as  unpatieDce^ 
aogcr,  &€•♦ 

This,  nt>  fur  also  »)s  experiments  go,  indirectly 
confinm  the  doctrine  of  this  work,  that  these 
emc:tians  depend  on  posterior  parts  of  the 
brain. 

3.  The  experlmenU  of  M.  HottitUiid  further 
show  that  the  dteorganizatioD  of  the  convexity  of 
tlie  htf  mispheres  does  nut  destroy  external  Acn&a- 
tions,t  ^^*^  ^^^  ^^^  remoral  of  the  anterior 
lobes  destroys  neither  sensation  nor  involuntary 

motion,  t 

Tbi»  affords  an  indirect  but  striking  confintta- 
tion  of  the  impcrtunt  view  which  1  havo  taken 
TiS  to  aU  tAe  fitrvcs  0fspt€uU  ffrisaiion  hoping  wvc 
tfrtmnation  in  the  gangihnie  iubcn:Us  placed  up(m 
the  ij/ivary  or  involujiiary  hitmUcfi,  nameij'  that, 
thoTt  tlie^  nerves  e^tcitc  invoitmtary  action,  tchich 
is  coitS€^t*ently  unaffceied  hy  ityttry  done  to  th4  si^ 
perufT  parts — a  fact  <!vhich  explains  all  the  op- 


*  "  Oat  dnt  oipirierKW  iin  icotovmf  tbd  nierwt  Icbci) 

pHtlVDlOll.  <t1141]il  uu  In  CbUlT^rLc"    p.  41. 

biiUDiia  iranbic  iirolbnil  iljiiu  Ic*  |ili6DoniftM«  luidlvcibvZt,  ■■miMniJt 
I  Sac  maH  vtKvliuiL  tb*  Ime. 


FLOUKEXS     EXPEHI51ENTS. 


083 


parent  aDomalics  of  this  kind  wlitch  have  puz- 
zled the  mere  and  unreasoning  experimenters 
on  living  animals. 

ir  From  Dn  Henry's  "  Report  (o  the  BrUUb 
Association/'  1  find  ihat,  in  some  of  the  esc- 
perimenb^  of  M,  Floiirens*  on  the  semicifcular 
canals  of  tbc  ears  of  birds,  "division  of  the 
horizotitnl  canals  on  ench  Aide  occasioned  a 
rapid  horizontal  movement  of  the  head  from 
right  to  left,  and  back  again,  and  loas  of  l!ie 
power  of  maintaining  an  equilibrium,  except 
when  standing,  or  when  perfectly  mottonle«i. 
There  was  aUo  the  same  singular  rotation  of 
the  animal  round  its  own  axis  which  follows 
injury  of  the  crura  cerebelli. — Section  of  the 
inferior  vertical  canal  on  both  side^i  produced 
violent  vertical  movements  of  the  head,  with 
loss  of  equilibrium  in  walking  and  flying.  There 
was  in  tbi»  case  no  rotation  of  the  body  upon 
itself,  but  the  bird  fell  backward,  and  remained 
lying  on  its  back- — When  ihe  su|kerior  vertical 
canals  were  divided,  the  same  phenomena  were 
observed  as  in  section  of  the  inlerior,  except 
that  the  bird  fell  forward  on  iu  head,  instead  of 
backward, — All  the  cranals,  both  vertical  and 
horizontal,  having  been  divided,  tn  another 
[ngeon,  violent  and  irregular  motions  in  all 
directions  ensuod." 


*  Mcmoifc*  <lc  rAc«d£»k  del  Science*,  Tom.  u.  p.  4^. 
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.  1.  On  this.  Dr.  Henry  remarks  that  "no  ex- 
planation is  proposed  by  Flourens  of  the  control 
thus  exercised  by  a  nerve  supposed  to  minister 
exclusively  to  the  sense  of  hearing,  over  actions 
so  entirely  opposite  in  character/* — In  pages 
223  and  224  of  this  work,  I  have^  however, 
shown  that  bearing  is  the  sense  which  excites 
the  passions  (as  touch  does  ideas,  and  sight 
emotions),  and  which  therefore  mcrat  naturally 
and  directly  produces  muscular  action, 

2,  Dr,  Henry  also  says  *'  it  is  remarkable  that 
the  irregular  movements  should  observe  the  same 
direction  in  their  course  as  the  canals,  by  the 
section  of  which  they  are  induced.  Thus  the 
direction  of  the  inferior  vertical  canal  is  pos- 
terior, that  of  the  superior  is  anterior,  corres- 
ponding perfectly  with  the  directions  of  the  ab- 
normal motions." — In  pages  203,  et  seq.  of  this 
work,  I  have  shown  that  such  precisely  must 
be  the  directions  of  vibrations  affecting  the 
nerves  in  these  canals ;  and  it  is  to  these  minuter 
motions  therefore  that  those  of  the  body  cor- 
respond in  these  experiments. 

3.  The  reader  will  observe  that,  in  the  same 
way,  I  explained  the  motions  of  the  body,  in 
those  experiments  in  which  parts  of  the  brain 
and  cerebel  are  divided  j  and  these  cases  as  to 
the  ear  afford  a  striking  coroboration  that  the 
directions  which  I  then  assigned  to  the  motion 
or   function    of  those   cerebral   and   cerebellic 
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parUt  03  the  cause  of  exterrmi  action,  was  ac-* 
curatdy   true. 

Such  are  the  conclusions  (of  a  mere  corro* 
boralivc  kind,  be  it  observed)  which  ail  who 
Ktiidy  structure  and  embrace  enlarged  views 
may  aomctinics  derive  from  expcrimcDts  whieh» 
a^in  lhela»tca»c  of  M.  Bouillaud,  and  in  that  of 
M,  Flaurens,  tho^e  who  make  them  do  not  un- 
deri^tutid.  And  tbis  is  the  general  case  of  these 
cxpcrimcDtcre.  They  make  their  httlc  experi- 
menU,  lK:ciiu>e  they  have  noenlurged  views ;  and 
for  the  dame  reason*  they  do  not  understand  them 
when  made.  Thost;  L"X|ierimenls  cuuld  not  in- 
deed be  cither  understood  or  trusted  to,  with- 
out tho^te  enhirgt*d  view»  which,  to  higher  iiilel'- 
ligenee,  supersedes  their  ncce^ity. 

Ill-  Of  the  difl«;rtation  of  Bcllingeri  on  the  tri- 
facial and  facial  nerveB,  I  had  i^ome  account  just 
liefore  writing  the  lant  cliajjter  of  this  wtirlc, 
which  treats  of  these  nerves ;  and  I  could  not 
help  being  gratified  to  lind  that,  limited  &&  were 
it»  subjects,  it  was  so  entirely  cotiformable  to 
the  doctrines  of  thi^  work,  and  Si>  oppo^u'd  (n 
the  hypothesis  which  forms  a  mere  inversion  of 
a  sm:ill  porUoii  ofth<!!«e  doctrines,  that,  without 
any  knowledge  of  what  Bcllingeri  had  done,  I 
had,  even  at  the  beginning  of  the  work,  treated 
those  nerves  in  a  similar  way. 

1  recur,  however,  tuthat  diKiterlation,  itt  order 
to  show  that,  as  all  particular  undhmiied  views 
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furnish  support  to  nwre  general  and  extenaire 
doctrines  whtn  the^  are  well  founded^  so  do 
»ll  of  thetn  tend  to  expose  and  dcstrojr  faUc 
hypotheses.  Tins  is  strikingly  exemplified  in 
the  efFects  whieh  the  dissertation  alluded  to 
has  recently  produced  on  Sir  C.  ficUs  bor- 
rowed and  bluDdcring  hypothesis,  aud  the  nevr 
expufture  it  has  led  tin — Thi«  being  a  little 
matter,  we  may  employ  a  little  type  in  diacusd- 
ingic 

[t  »pi>oara  Uiiki  B^lltngon'a  admirable  dlMorution  om  %kt 
fitb  and  7th  pain  of  nerrcf  baa  bacn  in  tbc  libnnr  of  iW 
Roynl  Sooiviy  t^vcr  imce  lAlJO;  Um  8ir  C.  BtU  bul  ftcectt 
to  11,  Eu  a  niofflbcr  of  ihnt  tocBtty ;  and  UiftC  be  pvtiftllj 
aiIop(«(l  vienft  Bimitar  io  ihoi?  whkh  ii  coniadna,  while  he 
iiflbct«>d,  and  ttill  atFcf^u  (for  ihcrn  Vka  tbv  il!)  a  Uine  of 

In  llie  Insi  No.  accoidiiigljr,  of  the  Ediabur^  Mcdica] 
and  Surreal  .Itrurnjil,  anolhvr  gnrtc  ncriuatinii  wu  brovfbt 
ogaioat  hiiit  on  Uist  «ct:ouul. 

Th«  sktU^d  tibttractioiu  hota  BclUti^eri  Lavc  ncua 
broui^hi  coQ<picnou4l;  iulo  aolicc  tho»c  from  Uac^iMlae, 
wbidi  appear  to  hare  been  conccoJecl  or  ofascurad,  onljr  bj 
tbc  acclnmution*  kad  culo^i^  of  Sir  C.  B«iri  frUMlk 

The  fad  it  (hat,  m  therr  joint  doctrioewbich  f  bate  tbcura 
to  b«  a  pb^iftTtini,  mi  inv^rtioa,  ai^  «  b)tiMl«T  lh)m  aif 
ovTD,  i«  faltc  in  ill  rApocU  at  it  i>  drahoaot,  Sir  C  Ml 
begM  iho  pUffHtritm ;  bai,  nd  T^nMriag  far  caoagh  At  fifvt, 
b»  m^rvlj  «i){f|^ucd,  nod  woa  luiiicfpAUd  m,  lie  Uvtr$i9ii 
by  Mngrndi^;  whih.  a<  in  aJl  auch  toramblw,  botb  pttp*- 
trutrd  th(!  hlundrr,  and  pQch  nov  conte&di  for  tbe  bo«o«f 
oriiaviug  flrtoioplbh^d  the  vMa  ■ 
1  bar*  inftud  ilut  ««  ihd  act  ofSir  C,  Bell,  becftUM  U 
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C<rtBinly  origiQtit«d  tli«  plA^&rism :  bfcauac  he  caDCcnd«  at 
tout  for  hating  firit  made  Ihc  iavenioit:  iind  beo4iiM  he 
■b&K«  equally  iu  tttc  blundcrn 

It  la  now  ncc«M>r)r  lo  Fitw  lliia  Mibject  id  the  new  oud 
additTonal  lif^ht  which  hai  io  recently  been  thrown  on  it-  J 
■heli  cDdenvour  to  <lo  tliia  with  tbc  utmcitt  p<»»iblc  brevity 
flon*i«t«nt  witli  prea#nCing  to  my  tc^«n  tbv  fnctA  nnd  tJio 
taronnfition  which  the  mbjoct  aibrda. 

I  hflv«  alr«ndyob««rv«cl  that  tJalon  ^ndth^^aiLCLt-nUkadw 
rtcithtog  of  <}ioBc  mattcn,  f&r  thay  *i«pcrt  thit  ii«rpcfl  of  mt>- 
tion  «x«rcfN  th«  lenio  of  toutrh  (the  bnut  of  all  aenftntion ! ), 
nnd  xUm  the  4Am»  n«rr«4  may,  nct-orrling  to  thoir  it^Hneu  or 
hnr^inrtfi  nt  varioufl  pnnt^  iciinisli^r  nt  nncp  io  urniiv  and  bO 
modoc  !  which  Ji  in  dtrvci  opfoiition  fo  liuth. 

Wnii«'H  «<Ai«Tiient  ih«t  **  ni^rvea  Starve  eillwr  femnse,  or 
molion,  nr  tntli  rot^^tlinr"  it  nathiiiK  lo  ihf'  iiaqioa^b— tH>- 
bodj  CTvi  doubled  tJiat:  ajicl  he  cdnimitlal  dtn  ancirtit 
rrror  whi^n  he  lulked  of  *'  the  hard  jtcirtion  o(  fhi*  Mh  ni^i vc 
bcinK  ™Mrr  for  niotioti  thau  Mn«/'  of  *'  the  ucttw  of  the 
fifth  ■erriQir  foi  the  eiorciac  ottitlttr  faculty/'  dtc. 

Van  Swwtcft'i  «tal«mertt  *'that  •oni«  uervea  verre  for  the 
MQM  of  refiling,  and  othor*  for  notiODp  which,  tliuui;h  tlicy 
arc  vtty  diftcrcat  jp  their  oni^in  withtn  tlie  brain,  yet  betnf 
collcct^H)  into  ihf^  i^fiotcr  trunliH  of  the  ncrtoti  aro  tent 
leather  to  the  ditf^rcnt  parli  of  the  body;  whcroforo  the 
fuQClion«  of  lh«  motrpry  TiprvM  nnay  ba  hiDdorad,  whala  tba 
ftertai  for  foaliof  ronmn  c|iiite  unhurt,  or  at  1«aat  not  ao 
vtueh,  and  tli«  cortimry/*  U  n1^«r  mora  to  th»  purpoaa; 
but  it  ift  (till  (^  Khori  of  "  the  modern  dot^trJnc,"  u  tliaU 
fcrthwilh  bft  ahown. 

It  ia  rvnlly  vitqimib^  thai  (»  many  pfiraona  ii1ionl<l  haiw 
wHitfn  on  rhia  Kubjcrt,  and  (bat  evrry  body  ihould  apc^ 
mbout  it,  without  niMythtEi^  lik«  a  clvat  undorMAiidtng  of  it. 

Even  an  at^eni  of  Sir  C  Bell,  bu  bjothcr-in-law  and  aa- 
aiaUut,  OT,  pTDper/y  tptttkixg,  S*r  C.  Bcii  Aimitf^,  tvt  h« 
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Tnakea  no  penoa&l  reply,  has  ld  a  late  Dumber  of  the  Medi- 
cal Gazette,*  declared  that  "The  fundameDtal  principte 
which  pervades  every  aeotence  of  Sir  C.  BelVa  works,  a 
this,  that  a  aingle  nerve  cannot  bestow  both  rootioQ  and 
senaation.  The  former  endowment  iafers  a  nervous  infio- 
ence  propagated  outwardly  from  the  brain  to  the  moving 
parU;  while  the  latter  infers  an  influence  conveyed  in  a 
directly  opposite  course — that  is,  from  the  sentient  surface 
inwards  to  the  Bensorium.  These  two  properties,  he  con- 
cluded, were  incapable  of  existing  together  ht  the  same 
nerve;  whenever  they  are  combined,  it  is  a  sign  that  the 
nerve  ii  compound — that  it  originates  by  two  distinct  root* 
from  the  braia  or  spinal  marrow." 

Now,  if  Sir  C-  Bell's  works  contained  the  discoveries  al- 
luded to,  and  this  were  their  fundamental  principle,  it  would 
in  no  way  differ  from  the  firstclause  of  the  preceding  qnotalioa 
from  Van  Swieten's  Commentary  on  Boerhaave*s  l05Tth 
aphorisml  and  Van  Swieten  would  accordingly  be  the  ori- 
ginator of  these  discoveries,  the  founder  of  the  modem  doc- 
trine !  It  is  odd  enough  that  Sir  C.  Bell  should  not  sec  ihia. 

The  fundamental  principle  of  the  modern  doctrine,  how- 
ever, is  far  more  than  this,  or  it  is  nothing  at  all. 

The  modem  discovery  is  two-fold: — 

1st.  "  That  (not  merely  distinct  nerves,  but)  distinct 
nerves,  spinal  bundles,  and  cerebral  masses,  are  appropriate 
ed  to  sensation,  and  that  other  nerves,  spinal  bundles, 
and  cerebral  masses,  are  appropriated  to  volition/' — It  would 
be  foolish  to  pretend  that  either  tbia  or  anything  like  il  was 
stated  by  any  writer,  previous  to  the  discoveries  in  question ; 
and  if  any  one  were  to  make  such  pretence,  the  short  reply 
would  be  '^  let  bim  produce  the  statement-" 

2ly.  That  it  is  the  anterior  or  abdominal  nerves,  co- 
lumns, and  masses  that  are  appropriated  to  sensation,  and 

*  "  QuGBtioD  of  the  Ori^nilily  oT  Sir  Charles  Bell'i  Dbcoi^A  ia  ibe 
Nervoui  S^slem,  by  Alexinder  Shiw,  Fjq^."  in  id  42d  Stt.  for  July  I9itt, 
IB34. 
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ihe  poilonor  or  domcU  nerve*,  columikt,  and  mnu^t  thnc  nn* 
«ppropri>t«d  lo  volition,  Ac— Or,  ah  iii»prti»d  hj  Mijam. 
Mngendif  and  Belt,  '*  That  it  U  the  donujl  iLcrvri.  raliimni 
and  Diiuciw  that  arc  >ppropnAli-<1  to  ipniaEion,  and  ihv  ab- 
rlaiiiEiiHl  Tierv«v,  cdumnfl  and  maiuc^  thai  nrs'  ji|ipn>|iriatrMl 
lo  vnlitinn  !" 

It  wajt  lirat  iliowii  by  Mr,  Mayo,  timt  Sir  C.  BcU»  in  liia 
patnphlin  jirJvaU-Jy  printer!  id  1311,  "  inferred  that  the  an* 
l«rivr  axtJ  poiti?tior  rooU  of  (lie  ii|iinal  acrvc3  have  dilTcrcnl 
function*;  but  tit  ihc  nature  of  titeir  futictioi^a  iic  u.ii  mi«- 
uk«n.  L'poa  the  aDtcrior  r<K}t.  Itc  itip^oied  both  »cn>atiun 
and  moiioEi  to  di^pcnd :  llir  p^tcrior  rciot  lie  considered  an 
uncomciooi  nerve,  which  niijfhl  control  llic  pro>rth  and 
tyinpailiKa  of  parte-     B<fvr<  jVr.  Bctl  pubhsht^d  ontf  other 

ft}  the  u-t/rid  the  tmc  th^^ry  of  ihtir  tttri.^' 

U  hU  ■'Journal  rlu  Vhytmlo^w,"  Rrr  ]14!JS,  pa^  *J7fi, 
Mageadio'a  paper  entitled  '*  F-np^nenccc  «ur  k«  fnoctionadca 
raeinM  d«a  oerft  rachldUni,"  ia  t(iiu*ri«d,  and  nl>«r  thero  rv- 
liiing  bii  iritprrimenta,  he  concludea  "  I  ran  at  pi«9cnc  nd- 
vaot«  KM  poiJtitc,  ihut  the  anterior  ai^d  tlif  posterior  root*  of 
the;  nrrrr^  uhirh  ari^tf^  frnin  the  apincil  marrow  havp  dtftVrrnt 
funciioiu,  that  the  ponierirtr  appear  Ui  be  more  eapccijUiy 
dottii«d  to  Mititihility,  whihi  the  Anierior  ap(>r«r  i«  !•«  more 
ctpvciatly  coniLeclcd  with  motion"^"  il  mcauQil  dc  jwiimir 
tracer  aujouidliui  coiuiuc  |N>ailiC  <|ue  )n  racLntri  ant^ri- 
fiiitta  tt  let  po»l^ri«arv«  dc«  ncrf*  cjui  paiMcnt  iU  moclk 
^pinitre,  ont  dca  foncliona  dill&rentet;  <|ue  ica  posl«ii«ura> 
par*ku«nt  pU«  parlkuli«Fcn)(nt  de«lin6ca  k  la  >cn*ibUitf, 
landu  quo  lo  nnt^ricur^a  sembUnt  ptai  ipcclolemcnt  Ii6«t 
av4c  lo  niou%<^etil." 

Thiir  I  rtvUy  bcliatc,  ia  iho  rcry  fir«l  appropriaticm,  ta 
any  work,  of  t«uMtion  to  xhv  poHenor  and  motion  to  iha 
anlorior  nerrca.  I  have  a^ain  looked  at  bir  C  BelTA  book* 
with  a  vi«w  to  diiCcveT  any  itrailar  announc»m«nt  of  prior 

V  V 


APPEXDIX. 

6kXtt\  STiit  I  can  ftnc)  Dotliin^  of  the  kind.  Tli*  pltnQ«r  of 
thr  nprr^tinn  vfttt  noi  «i)fflrif  nily  boM;  tnd  hi*  |MnicIpatflr« 
uni:otJHrlua<H  \  rtudily  allow,  ot  i11-ir1«nt.  it«|>p«d  b  bttM« 
hia.      M.    M8^ndi«   l1i«trfr>n*  firiE  cnBdc  iliti  «iMple  ba* 

Dul  whdl  Htiw'  nyK  Sir  C  BpU?— Why,  Omt  M.  Maf»n- 
dlc  has  in  some  ucaAUTt*  i^irni  up  tbix  vitw,  ud  wloplAl  a 
diflVfeiil  uae:  ocd,  u  lie  can't  be  of  ivo  cptnktiis  nt  tfaft 
flunc  time.  tJtctcforc,  li«,  Sir  Ciivlta,  adopt*  tbc  04)c  Jua 
now  flt&tod,  n»hi«ovra!— Thi^Udlfiioualj'  >  idcst!  ahuAe! 

Bill,  let  us  »cc  LoH  Skr  M.  Mafcndic  now  qujililxv  ifkb 
opinion,— T.ikc  sin  hofieet  fnun,  almiys  oprn  to  coavktiMf, 
in  ooDBcqucQCCof  flndinj:,  conlrary  to  bi*  cupectntJons,  l1)M> 
in  tUu  fjif^licr  aniniala,  wtiottc  funciioiiA  bcuiTVOtft  unlogy  to 
(hoM  ofmnn,  aoico  ii(:ii;7C«  of  ic&(«tion  tjitoyi  acCOtfopMico 
on  inJ4r7  oftlkc  ctntmor  Dcrvc*,  nnd  iookc  deforce  o/aiottoa, 
an  injury  or  th«  poaU'rior  ncrrre*,  M.  Hagtndiv,  ^n  o  aubic- 
qucnt  papf^r  m  ihc  tninc  vctiim^,  p^^  335,  fntitled  "  Kx> 
p£tienc»  lur  Ui  ronclioot  de*  radaci  dc«  ncrlv,  qui  avmtto^ 
do  la  fnocHo  fpiDtire"  folt  bimMlf  bound,  in  cpilo  of  Iiii  lore 
for  th^r  lumple  doctrinft  o«  ha  had  &r«i  «l;itfd  it,  lo  acliftov- 
ledge  "  Uiflt  tCDUiiion  is  not  ticlusit^K  in  the  po«t«rior 
roott,  nor  motion  eTC^InlWply  in  tTi«  iioieffor"— «que  1e 
terrtlinei^l  nVit  piu  aKHiE*ivf!mcni  dam  Im  mcincfl  po«tM»ii- 
THj  QOn  ptuia  qni>  la  m^Tivemrrnl  dan>  \et  Dnltnmn*/' 

Ol  Mvn  !i^ir  Chntlpt,  /  crall  ililn  npioicn  nvMitf  fir 
fipptiKltf  of  yonr  former  iipinbn :  and  ■*  you  nan'i  hat*  two 
oppuMtit  opiiLmna,  yoar  former  opiuitvu  n  ulw  mine,  or  tbu 
oTftnylkTidy  wJio  chooicft  to  appropriate  tt,j««|  a«  perfrvtiy 
Uiif  5011  bad  ncrrr  hAd  It! — lu  vain.  M.  Ma^tidie  aunia 
tliat  he  ho1d»  it  ttill,  willi  tlic  very  il'i^hi  modificaliaa  ir  Wk 
ho  offca  to  truth. — No,  so,  wyi&irChftrlcs.  we  oio  dirvctlj 
oppo»tdi^c. 


9tc  hii  pt(«r  j«aif«^roJniT 
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Itt  (lie  i^iper  alluiJ«d  10*  Sir  C*  Oell  exprcMl;  aay«>  tli*i 
M-  Mofcudic't  opii)ion»  trc  "  diamctricnity  vjipVHit  U>  thotc 
ofSir  Cliailcft  Belli     TIjt  Ff«iiLL   pbjaiologial  Jua  tiot  lay 
dftim  to  &ity  divcovGrict  of  Sir  Chulc»  BclJ»     [Sir  CliarUs 
U  »kiJJcd  ttt  iavcnioni!     It  U.  ia  lhi>  cue  M,  Mpgtndie 
vrho  preccdtfs.   lind   Siv   Cbarlei  who  U;r*  claim  I)     What 
MikjfCTidic  cUkoiHt  i<  the  mcfit  (if  Hjch  ii  be)  of  adopting  a 
vicvrcftfac  functioDi of ibe rcclB  urUiuApituJ  nvrvttdirettfy 
Aoiii/rtoUjnLniflUiiauitdby^r  ffi^ ita^  pliystolu^p&U    {How 
wiamngl    No  ivondor  Sir  ChnrlcBdocA  out  hlurto  wriu  chu« 
«^fflpfiajMr«tfW/j  - .  .it  iirtot  ijn  a<iue>Uon  of  rival  cliunii 
i>r  tb«  MiM  diioarary  thai  tbeia  phyiiologUu  rk  divided ; 
ill*  point  ii,  wh«^or  on*  opinion,  origindly  ki  forth  [«iia 
QtiorltikiAcaiinnn  ^^v^d  uill  anpportpd  by  Sir  Cliailci  3dJ, 
<tT  anotlwr,  which  hu«  beta  ptocf^l  in  oppoiltion  to  it  by  M. 
Magendfe,  ii  th«  correct  on^  . . ,  Sir  CharlM  B«ll't  opinion  i*, 
that  ihc  pntirrior  rcoi,  whic^h  hu  tlii!  ^ngUon  tarnwtl  upon 
ii,  ii  fi>i  itF(i«alii>ii ,  aiid  eiarcJatk  iii?  potvrr  at  aU  aver  ihc 
ottuclM— th«t  ih«  uitorior  rool,  which  Ua»  no  ganglion  d> 
it,  but  rcftciiiVIci  '\u  \\i\>  n!4pccl  the  uiiitti,  &c  U  IW  moiiou 
aJsMT,  and  hjtn  iiulJiiug  mhdluvur  Vj  du  willj  seiibaliub  . . .  But 
vhol  doc*  M^^cndic   ntnintoin  ?     In   coritnivcrAJou   of  thit 
diatinct  aoaobncenacnli  he  h&i  uisiited*  thai  th«  tiro  lootado 
Dot  rtt»p«cliTaly  pocacu  thi*  timplc  chamctei;  Lo  prctcud* 
Uiat  Mh  MAfafion  oad  motion   rciidc  in  cocb  of  the  two 
diff«raaL  roola,    [¥c«,  but  he,  aa  well  oa  othcra,  would  aiJow 
tfaM  lJ^uiiiioD«  lhn>U|;b  djEttnct  Bbrila;  and  notJiiafC  at  fiiat 
eight  forbidi  the  ^uppoitiiiop.]  . . .  Siac«,  thartfoTo,  ha  laaiji- 
taia*  a  view,  th«  direct  t«nd«ncj  of  ujiich  la  to  vubvcrt  tha 
truth  of  iIjo  jrinHplr  uhicJi  rtiui  tlictu^fi  tha  vholo  couiae 
of  Sir  CliArlvs  llrh'ii  inttftkii^itijuni,  how  can  il  b«  laid  that 
he  cUimt  thai  g«fitlAman'ft  ilixov^Hea?" 

Thit  in,  in  rAVct,  Ut  iHI  iit,  :ha]  ihe  dat^  of  Sit  C,  B«!r> 
alleged  diicotery  i«  uMittli'  con»e<|U«Dce :  thai  though  ha 
giTMupbiajircviouhdoctrmr-ofttftiBHliodand  tnottou  tcilhbr- 
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longing  to  ibc  Utlciior  column  and  nerrtft.  yet  Ue  dots  not 
exactly  adept  Ma^xidic'i  »tiiUcncnt:  tliat  instctid  of  sayng 
tbat  MU««t<\>r]  l>cloii^  fipttnUFy  to  ihe  \nMcriQi,  Aod  motioa 
to  the  nnterior,  column*  4ad  ucrvcst  be  aaya  tbey  bdos^ 
enfirrit/  lo  tljum :  ihut  ib'iB  diffrrv  from  M<cctkdic'«  doclnDt, 
end  t);crcfofc  in  not  tAc  tamei  and  tbnt  Str  Cbark*  c&imoi 
coQftoqucnlly  b«  ttiiJ  lo  have  borrowiMl  Mft£««di«'A  TtCvfl 

Will  not  thoprofowon  in  Eiifrlnnd  in4i^Qftntly  npudiita 
lueb  conduct,  evontuito  M.  Mtgendkl    Wbol  miad  k 
irit  b«count«DUioedl 

It  may  p«tbAp<  be  imo^ned  UiAt  M.  Htgtndba  vt% 
ollo^-in^  any  d^gTOOOf  MAM  1o  tha  ftDterior,  ovof  notxm  to 
Ibc  pMtcrior,  norvo.  6uU  tltou^  Uji  eipccimenta  «^r»  notf 
Ci^r«fii|ly  condiicto'lt  ]i(*  liAjf  iifrpiili^Kl  ei'td«ncr  o^  thii,  in 
Ihc  higher  nnttnaU^  Tlmi^  cipcrinienU  vetc  pcfforwied  villi 
great  care.  utkI  <jft«n  n>p4?al«r1 :  illll,  la  inaraiBalia,  tliit  «B« 
tlic  uniform  rpiniiU, 

Ab  lo  tht  r*K(t«-iiiiriili  of  M.  M4ll1«r,  of  Bmih,  which  ttpe 
brouglil  forMvrd  to  carnrct  tboi*0  of  niagi*ndie.  and  ttf  vhirb 
&ir  C,  Bell  *nyj«,  ''  Tlip  i^xpcrimcnu  ti^Kin  ihc  rooi*  ol  Uir 
Kpiuul  niTtYe»  Lavc^  been  irmdE  ty  tbi»  clblin^ijtbed  Germ«a 
pJjy«)o1c^i»t  wiUi  si>  inucli  truie,  uud  vucb  ni^uH>«»  coo* 
triranct^  to  avoid  error,  tb^i  co  doubt  cua  be  mlcnaippd  of 
tJheir  i>crfcci  ftccur&cy,"— of  lbc»e,  it  is  ctiou^b  Ui  ny  that, 
while  M.  Mcij^cDdie't  cupcrimcnt*  vrcre  m&de  opoa  the 
bi^cr  anixnaU,  tboK  of  Milllcrwcn  en&dc  upoD/rAfi/n 
vbich  the  Eiervoiu  •yftcm  ii  mi  c»cnli«lly  different  thei  the 
ceretiet  i<  ntcctiitely  n-^ntin^,  there  beiPf^  m  lieu  of  it  ■ 
mere  commiuiire  of  the  fourth  vttntTick,  4nd  th^  ipaMl 
cord  h  onormouaty  enerefti«d  in  proporlion  to  Uie  bntia, 
&ii(l  tberewrith  it««onn»ion«,  tb«ir  ndprvoal  infiveiwo,  ^. 

I  need  nflt  At^6,  rhat  it  would  be  soAnitrout  lo  inirt,  dttt 
^j^fljntT  M.  Mn^rn'lip  hnnriiirahly  nmwA  rh«r  bi>  evprri- 
tontt  do  not,  in  somr  rnppcti,  lupporl  hii  princi|4o,  there- 
fore. Sir  C,  Bell,  who  prottttt  agamxi  ail  trprtimf^it^  %^ 
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nctl  only  HfflfffA  bni  mt»Aif*voiM,  hn«  A  ti^t  lo  KrJ«T  upon 

h  qppi>arB  pcrfoiMty  c1<-ar  that  Hir  C.  Bell  r^lajncd  bift 
fint  opi&iorir  aod  dii)  noi  eren  ToUow  M.  Magciidiu  in  ap* 
proprUtingp  nnnflp  m  ihr  |io!iiiirrior  OTid  motiuD  to  llio  an- 
terior ikfrvFs,  u:itil  Iwu  ut  tKat\y  Lljrce  ]rt:BiB  nlWt  M.  M%- 
^cudiv'v  PirAl  di'vlincc  ond  dcctAirc  pubticatio». 

In  A  paper  rcadio  (lie  RoyAl Society  in  JuW  16-1,*  he  in- 
deed apoke  ortwo  syBleniM  uf  ncivc*.  uiie  simple  And  unirorcD, 
tbcQih<r  irregular  tnd  complex;  buthccicfintd  nlJ  tbc aorto* 
or  tbiT  apinc  wiihoTit  disiinction,  t  ind  Mr«ra1  others.  Eo 
GOnalilutc  lilt'  ori^iiinl  and  njcnmcuical  vjaicia.  and  ikoM 
■nhich  he  ciUU  respiratory  nerves,  19  coosLttule  the  irreculu 
ftnd  ooinpl^rK  fty»tom.[ 

In  Ihu  1«k(  c»f  tUii  very  paper,  p.  ^Q,  ho  sftys  '^  oJJ  UiMO 
rienea  (the  apical,  &o.]  aKre«  in  IhcM  cavctilial  circmn- 
ataacM;  tboy  haro  «!!  <JoubU  ortgtiifti  th^  have  all  i^cif;* 
ton*  on  one  of  their  roou ;  thcv  ^o  out  laiemlly  to  certain 
diviiiont  oftlw  body;  ihry  do  aoK  iDterfere  to  unrU  Uie  di- 
vinona  of  lh«  O'ame ;  ih^  rip#  n//  mvtcutar  n^rrn,  orderiDj; 
the  volunury  fnotioniofthe  frame:  thrif  ar*  atl  tj^uniuty 
9nttit>iw"  4trc.  Her«.  iiiviead  of  a  ditltnctioii  iiitu  nervett  of 
HonmitMJii  and  nervo  of  foliiLdn,  he  expmaly  dccUrfi  ihal 
all  t)io  jtpm^il  iior\Y.-)i  »ri*  Al  otic>-  inuM-nlar  and  krirttblp.  And 
ihi*  U  |>crfccllir  cfickforninblr^  v'tHi  h'u  %\i\ty\imtloii  iu  1S1 1, 
that  M-iisatwri  and  nmiiuu  dirptnd  ttn  llie  lame  pan*; 
and  il  thowt  tbnl,  in  16^1,  he  held  the  (diTieopJijiun. 

To  mule  thu  AtiU  deiurr,  he  ifoei  on  to  coQtfa»l  the  ten* 
Ability,  not  of  the  f<at^rLor  wHIi  the  in«ca«tbtlfty  ofilie  no- 
Icfjor  roolA.  but  the  vcnaibilil^  of  the  ocrrca  of  hi»  crie-lnal 
dasi,  incluciiflf  all  tha  fpinaJ  nctrrrt,  vith  the  inaenaibilrty 
oflib  reapimlory  nerrc^^  ^^'fhoae  of  thii  cloj*  [tbccripnal] 
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tldiEbit,"  be  tayh,  "  llie  big^cM  <)c^Tt«  of  tcnffbilkv; 
on  ikc^  conimry,  ncrrt^  nM  oT  tlito  orlcifiid  elu»  Of  tTVteOi 
MD  coEiiporUjvcly  «o  litUc  musjUa  u  Io  «g|:«ft  ft  do«bti 
irbAthvf  thoy  be  unttbb  in  nit j  d«^fM  w^fttevtr." 

Ih  th«vfhul(}of  thitp^)«r,  pfcf*«iMl  to  lh#  Rojftl  SodHy 
in  Uil,  Eiot  one  vord  iad>ct1««  ^  ghmpvt  of  ui|f  tach  dift* 
tiitction  «s  tbttt  toon  aifUr  publahed  by  H.  Mi^^wK^^— * 
A*  DO  difCOMiODi  on  lh4  diflVniig  fu^ctiOfii  Of  l^  6t^  <i"d 
7llt,  Th«y  fimply  nmhlDpof  Ihf  kind  ;  «i^  th«f  wen  b«ller 
cotmIucWkI  by  Belling«ri  loop  b«COF«  tUi»,  >rithodl  «»wi  fci» 
hftviiigany  corract  knovled^  oftli«  «]niMl  nervoft,  Ah  vill 
Im  KfM^n  ivhen  tr«  consider  S&r  C  fkirn  iinKCknftvlcd^ 
•bti^iiona  m  that  vrttrr  f(»  all  tbftt  be  has  not  bomwfd  of 
niytviroT  of  M.  Mugefidif. 

9ir  C.  Beir»  pa|«r  jirw^lcn!  to  tlw  Royvl  Society  to 
1932,  ii  ettunMy  dt^vnid  of  at!  nidteatiuo  lliat  be  tbn  fbl* 
lowed  M.  Magifudie,  or  iWed  bit  opinjotiK*  A*  obcOTod 
Bccordiitfly  by  the  Edinburgh  Joiimalist.t  "  M.  Ma^cvdit 
eoncbded  the  point.  th!ii  tbe  Eogtrab  pbytMo^  }a4  tW 
mctit  of  »ho^mg  th»tt1ie  M^h  nerre  n  o»t  of  veiuatioe,  ibA 
thftt  the  moiiortKifthc  (aix  depend  on  <be  portbdun.J  !« 
Enahin^  thi^  conceiaion.  hovfrtt,  fMlo  wbnt  i*  now  prorvd 
to  be  tltc  i^TOfXftT  of  BcUinc^-]  ^  I'^CMh  pbyvi^offM 
denied  thtt,  previous  to  hia  ovn  lime,  *ny  fruitral  dis6ae<-i 
tiOA  b*d  boon  ttusht  towcoii  acrrtt  of  »cii«AlBon,  mA4 
of  motion ;  arid  maivLtnnicd,  ibat  be  wai  the  6nl  wlio  >bowel, 
that,  of  ih«  deubfe  tewoT  «pint)  nerro«,  Ibe  niiUrior  an  for 

T^eABi*  JoumnlivlhattthoobttTTed,  tbti*'^C.  MTi 
iTirprence*  «•  to  tb«  tifth  p4ir  beifkf  ni  cmee  nerve*  of 


dilivut  canit  frill  C4fi»uh  iLt  li^.  toak  ol  1690' 
T   \it^  tfoi  July. 
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luiti  iinrf  volrniary  mniion  [boircw^il  Utougl*  lh»y  fir*  from 
Belliii^ri]  Ijbvu  ri.-ifmrrJ  (a  hl^  tvcU^td  by  itc  tipcrimouU 
tif  Mf.  Mafi>,  vk'liD  Hhctired,  by  tlivitjjni^  it>  mu  luv  Lhe  poriio 
dun.  uot  on  cue  siiJcbmoD  botli,  thai  tliUis  »  Dctvcof  ro< 
JuDtary  moLjou  ouly:  And  Ly  ALuitlmly  divitliiig  Uk«  lecond 
■iHi  t}u[d  briiQchc*  of  Ibc  tiJ\b.  al  lljcir  poJiilA  of  cmG<£Ci:ic« 
in  ftQcttbcr  ow,  iliai  tlic  Lpa  ircrc  Ocprived  orictiMtion,  but 
not  of  motion.  Tbc  Mine  &iiaioriiiAl  aliJod  bj  ditacction, 
rcasoain;,  and  cipcTimcnti  ncd  obtcrviniic  ibat  tiic  muictcri 
UAi|H>ra),  IW9  iil^ygoidSt  lod  circuinlloxu*  iccciro  M» 
bnuicJio  from  any  ncrvr  biil  the  fli\b,  urid  yet  rtccne  ibOED 
from  the  cnnifJioniG  porticn  of  iliAt  ncr^c,  concluded  ih^i 
«lnio«t  ail  i\vi  brancbcd  ofilit  g«ti(;ttouiu  porhou  ok  nerrc4 
of  Bcnvition,  tvbilc  iboto  of  th^  gftn^lionl<j«  portion  ftr* 
(i«ftt4  of  motion."* 

In  khoTlj  th«Tc  ii  not  th«  iliffhtcil  proof  that  Sir  C.  BvH 
vv(o  folJou«d  M.  M>K^rkd>«,  in  nppfopriutiD^  icntaliou  10 
thf  poBUf  Jor,  and  mouon  <o  th«  aniftrkr,  Apin»l  n^rirpt  nniil 
be  w|]ubliihT?d  tiu  paj)vn  1u  thi?  Kuyul  Society^  in  Izt24. 
Cui  Any  ibiug,  then,  be  Rjor«  dUgrscrful  (hskii  an  Ml^riipt  lo 
Iny  dnim  to  pnoriiy  in  lliiii  inpect. 

Bui  we  biivr  now  ti>  wiinav  ^nvtlier  and  a  nuw  cisxpumiic, 
ftod  anulber  aLufllit^  and  di>|cr«>ccluL  dofcutx-. 

WiUi  lbj«  lien,  iJic  btrauliful  obtcrTtttj^iu  {>f  nclli^tscti^ 
wL)cb  will  Amply  rcvtrd  ibc  rcadcr'n  pcrutiU,  abuuld  fir*!  be 
icfcrrcd  lo,  in  tbe  d<«cripl^OD  tJiMtly  ^mn  of  Uie  tiifaciAl 
4nd  fncin]  ni.'rv4». 

In  llkf  lJiu«r1alioi],  of  which  J  fonntiily  i^nvc  liic  litk,  ADd 
wkicb  wu  pubLie^ud  i»  18I8|  BoUin^re,  di^plityins  cxUn- 
livt  jmJ  aqciirnlc  ob«orvatioii,  profound  and  bcAuliful  roHMXi- 
iBff,  and  ib|cDtptrizn«nt,  g«ve  un  unntallcd  dcsc^ription  of 

*  BhCf  do  Sir  U^  Alalia  l«U4tv«  «Dd  ho*.  Ili*  doctnn*  u  *o  •  nn* 
wnw  Mh—rini:  bitii«b  Uu  «k*adk  thd  ibf  H»«Uial  cwtiaw  i/  its- 
pnftb&H  if  ■^■■l  'w  itiiml  Ihc  L&iiJtieiin  VDoliDa  «f  ihiriK*.  hw  Wm  coa- 
iwJk^l  bi  tl«  uponBuU  uT  lukn  aad  Mayo* 


em 
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lh«  ^tb  and  7th  pain  of  n»rvi»,  in  whicb  h*  prcnml  duit  itw 
^f«Alff  [lorlluTi  of  ih>>  S\h  H  not  mc^rcly  ■  n«TTc  orNHJAtion 
biiioDr  of  fnroliintn.ry  mctioo,  bccaiic«  (an  Irraft«gaUH>if»- 
mctt)  it  exduur^lv  mipplieA  focrtlliig  anj  tnrolunUry  putt ; 
itiiat  itii»iiAll»  portion  i*  a  mivi^  m<i!truUr  ncnc  -  ^taJ  Uifttlbc 
Tlh  i%  lEttl  Euetvlj  a  ncive  of  [»uiiui]  but  otiv  L>r  8trii»aUuei,  t>t- 
caUHc  (which  »  iHjiidllji  \uxfi  agiblc)  ii  1ui9  vMiiout  rooU,  and 
most  mmutdy  tuppliu  an  uxtcniirc  striuiiLiTc  »ar|iiitT- 

ThuB  Bultiugcri.  «Q  far  lack  oji  xhf  yt^t  ISI8,  tliovrtdt 
with  regard  to  the  £IUipait,  ihatitegrcatcr  povtiooperionn* 
tit\l  and  involuntary  rmictioiiA,  and  ttiat  iU  uaillcr  poctioa, 
principollir  if  fiol  cjidn^iidyf  K^vcrni  inusctilAr  actkiD ;  wkd 
Willi  rcfi&f d  to  ihc  Acvcntti  psiir,  ib&t  it  porfoim  Ktttnul  and 
voluntofy  niiicttoti», 

HavinjCt  how«v4!r,  givexx  a  dctiiltd  vk«  of  iMIioB^fia 
doclfirio  a^  if>  Llbi^uo  two  norvcA  in  the  pfcc«dng  dtaptar,  I 
may  brruffy  lay  beforr  my  r«iLdcri  the  panicijlarobwtvaikMtt 
of  ih4'  Edinburgh  rev{«wer.  which  liav«  croated  *o  uxiinofl- 
liioiiry  a  4cniation  thmLigbout  tha  profinAioA^  Witbout  tte 
Bt!ir«rTii^iit  of  iheto,  ind  ofSir  C.  Bdl'*  exlraordinafyd^lrttc*, 
my  nun  comtn^fii^  vouM  not  lie  JniftlligibA^, 

"  It  i«  uliogf  tbrr  imnecr-uary,  uy»  thi-  Mrrit«r,  aa  In  tliMB 
two  uervCB,  to  point  uut  tu  cnir  readora  bow  L'tfinpleteU  Bel* 
tinmen  hfui  unf kijiiitoil,  by  aovrr^  ye^ui*  all  tlic  pli^iiol^aia 
[DciL  Mayi>,  &C-]  who  have  davoteU  Uitir  atteolioa  €iid  in- 
quiry tv  thiB  aubjuct.  We  have  no  doubt  ihat  cteiy  una  who 
pcrui^c-  the  diMcrtation  with  atlcntiun  will  bt  »acaficd,  lliat 
Ui«  ItMian  has  givea  a  much  more  cleat  and  coiin«<:4cil  nnr 
ofthe  anatomical  and  phyvioloincal  hbtory  of  tlbcna  CP9 
nervei,  ttmn  any  od«  of  ih«  vnl«r«  who  have  y«t  atlcflipt«4 
thatoak.  ■ 


vc^uimcil  tmiirnitjjy  h*  tli«  Ljri)^jiDtjiT  aiuI  prvccdnot  uT  iWlliafvn'ilabaani 
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Ai  lo  llio  smallur  portion  o\'  lh«  tinii,  oad  the  oAtcrtion 
mode  by  Sir  Cliarlct  DcU,  id  bii  fl«con<]  papor  <in  the  ttttf^tt 
of  theftoe,  coinmtinic»icdto  llie  Koynl  bocicty  od  the  SStli 
oTMay  IStO.iliftt  ''in  n«  mUMr  U  ihe  aiN&toxny  of  lh« 
iQOtDr&crv«  fraccfd  witli  itifficbnt  mmutcncs*,  in  regard  to 
Ui«clU(in<-l  iiK'«  of  fhe  (THiic^itar  ktid  tcniUivc  divLftioni/' 
llie  revi<!WCTr  obirrvc«,  "Jhrni  ih'n  ntttemp'ni  pivvty  ntndpr 
nm«t  iiifi^r,  llintiiodvM:rif>tionuf  llikiiitrti-,  iu  «  pure  motor 
n^ncni,  cxiiicd  Wore  Sir  C liar U'»  Tk-ll  ^tc  tlie  ono  wliich  we 
maM  premme  he  wi*hc«  ui  lo  rr^ard  mi  not  only  Uin  flnl, 
but  (hv  inont  minuti-  tujd  uct^utiilD^  U  ii  ncvi^rUiclvSk,  u  very 
remarkable  fact,  tlmC  the  |jLC»jn(  d»*«fliaiou,  publiklinl 
aclua.lly  elet«ii  Vfvrtf  before  llic  pnpcr  nf  Sir  Clmrlu*  n*-!! 
WHS  read  to  the  Royil  Soclt^ly,  couiain*  not  oidy  a  moat 
minuti:  aod  accurate  dcVcriptioD  of  this  diolor  diviiion  of  ihn 
flfUi  pnir,  bill  one  which  ia  grtutJjF  0up<7ric>r  to  thai  in  the 
Tmnaaciiori  In  accuracy,  precision  and  m«llLod>"  Aad 
"  itota  hlL  tbii  it  ynU  result  clearly,  that  tli«  dc«criplioii 
^wcn  04  origmal  m  tijc  iranuclion*  of  th«  Hoyul  Sooi«ly  in 
19129,  in  not  9n\j  nof  original^  but  i*  greutLy  behind  the 
liatian  detcription  of  114)M«  in  ficcuracj  »nd  miimteDcv." 

"  Wc  hiTc  aJw  to  iTie^rilion  thai  the  ii«!«criptjcm  whictt  Sir 
Charl««  U^ll  giv^  nf  lh«  nerve  uhich  b»  d«vioininftte4  biieeU 
nnlit  Ubialib.  and  which  a  the  hiicco — lahialUofChauMier 
hTid  B^ilifigeri,  rs  cumplHtly  uuUcipaIrd  hy  ihe  lutter  author* 
Jmle^Kl,  how  i^\r  Charlei  iirll  can  pretend  tn  prrfer  the  Haim 
of  UktitignbhinK  thii  lu  a  inuiiclutauiry  ncrtr,  ia  to  uk  qaile 
ificompi«Itt-iiAible,  t>heu  Bt^Jiu^vri,  in  lit  y«Ar  181$,  u|ipli«d 
to  it  the  ileiiomiiinuoQ  of  nerrui  nivticotoriuv,  wid  mam* 

uijciiim  buDon  iluco,  JadfkHUB  itiv  a^tum  KniiMpri  TtuitaoiaHuni  *«' 
diorurn  dacua,  priTa«i  hb*  full.  t{m  nttyonna  cvtbriliupi  fuvc^beB  kand 
cixiifliiin]  pci>i«^^|jflt  AtiH/ltHp  4k|UB  iJillkfVRliaJu  ^wuikAlcb  imitMcfn* 
B0l«lM4iflMie  NuiQvuvvlidiwnittnctl  upiMnitf,  iKt»  pdchvmh* 
ilMWillIlM   miw  liiiiii  Itlf  ijiiii  iiTiiifn" 


«w 
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ittiii«il  poKitirtflf  tbfit  ii  wft*  enilr«l]r  <utif«ffTi«nt  toll*  nm* 

TtiM*  threw  |itmgnipbi  ifuotMl  fran  the  Review,  «ef« 
vtfcrMarj  to  mulcnCmd  Hi^cwpdtjfTaef  give&aj  loJbBrs; — 

■-  The  vHAi  ^xtnntdimmtj  pan  of  lb*  binimw  i«,  llmt  tke 
vkv*  vf  Btllisgrii  «koald  btvc  beea  >o  li>n|^  imkBowEi  tad 
ovvriuokfdr  tliJit  hia  claini  lo  Jiicovcrj  diovkl  bftvc  been 
d■ut^[l^lkd,  >ftd  tilt,  ift  all  tbc  diocUHioos  rcl^tirc  to  Uiii 
•dbJMt,  bis  viuDa«  ii  iittnroMe  nfecat*oiKd. 

^  All  IbU  W  an  apficftraitcc  >o  ibimJi  the  mure  kafai^iMffk 
able  fot  f JWi  (VMirir,  tl^at  the  anthot  Mttt  to  ike  llo^ 
Society  of  LondoA  IB  J$I9,  ft  co|ir  of  tbc  dittcrtation  mw 
briorv  iw,  and  lb«t  d  ir»  prcoeaied  lo  thiU  l«im>od  bodjoa 
tht^Othof  JanvRfT  18-20,  ai  it  pvovod  bjitt  btio^  ecknov- 
Mffod  at  tbat  dAt«  anong  ibe  list  of  docmbom.  ntre,  bow- 
«T^r,  il  appun  to  hjiTs  boon  wtkof  btirird  in  tb«  ia^lonos 
oblivion  CI'  (h«  inuliiliid«  of  vort^  vbicb  lind  Ibear  way  iolo 
ihoK  far  fjuiMd  jntliiuuon,  or,  h-nt  m^,  w*  tnmmpi  lUipm 
a^rirttet  to  gwt  tttterartft  u  tht  aitmatit*.  U  ihU,  vc  b«^ 
to  atk,  Hit  irMilmi^Tii  ^HriiTdeJ  lo  Kfientific  foreigoen  by  iht 
Raynl  SnrurtT  nf  I/indnnl— 1«  thn  iW  encxKingornpnf  ^Vfn 
to  lunf{.  patient,  mid  ouiduoai  i«ii|iiiry,  to  luraittif  and 
knowlcd^ef  o  wibjccl  aJmoet  oorivvJlDd.  to  gtoiu*.  ms  nMf 
ny,  fwtifyiDic  cimn.  riQcoaGtlbi^  diaooidaBCCO,  bria^iof 
order  nbd  method  out  of  coofuaioa.  and  fariJimioy  tba 
Ubourtor  the  fuiitrc  ^ucialioo,  by  tiiE  MlabliibBHVt  oTa 
mrie»  of  bcovtifiil  pcneial  dodoctiodu! 

■-  Itmua  bcrmihetaoortiryMa^forSiTCLuWBelllofiMiL 
that,  wbijc  on  one  band,  UagtAdic  Uyi  claim  lo  bi*  diNXk* 
very  of  tho  diflcrcnt  function*  of  the  anterior  and  poamkv 
Toou  of  ih«  opmal  ntr^tt,  «nd  ccnced«i  to  him  tbe  moil  of 
diitiagiiithia|;  tbo  Mn^tUrous  faculty  of  the  lirg^r  poftioB 
^>f  the  fifth  pair,  and  the  eaotilarout  lacultycftbe  «aa]|por- 
lioD,  Juiil  of  ill?  M)ir«(itU  pjiit^— ^a  thr  oilier,  Ibc  jaM  clama 
of  M,  BellJn^«n  doprirc  him  tron  of  any  titk  to  tbv  laUai 


BELL.    MAOKNOIK,    AND    HKLLlKGfiRl. 


discovery ;  and  the  disHrtntion  of  thtl  author  aftbrda«b<iiD- 
dant  «v^enco  tliEit  ho  hiLd,  in  1819,  oiplcuncd  tlicwhdc  of 
thcio  dutinciifin^  in  tlto  cloareri  atanor. 

*'TIic  only  partllcl  cituatioo  which  wa  can  romunbor  ii 
ihnt  ortho  old  Atibot,  who,  wh«ii  told  ilmt  ttyme  p^rnon  htd 
bcfcrc  aaid  nil  thftt  lur  wu  hot  ibyin^^  uddrc«Kcd  hia  r^ 
tnenibi-^ncer  fti  the  follotving  rlioractertaiic  langaag« :  '  P&^ 
rmni  tlli  ^-rii  anft  nut  aaUnn  rfjx/run/.'.T 

N'ow,  uTimi  nayt  8ir  C.  B0II  lo  ihift  ^aTP  aceuistioft  T 
TVva  He  €omo  Ibrword  and  anKwcr  it  lika  r  nan  f  No  ;  tw 
noaiitititlTtani|)1vy3aitcitlicr  lOitnBttVf  il.itiid  he  Irit^tt  ld  hide  Jiia 
own  Ijt^d  durini:  ihc  Atoriii  !^^h  itt  uuEicccMarjr  lo  mj  ihait 
had  bctlin^vri  been  iu  England,  he  vnuld  of  voumt  have 
cotiftidcted  ih«  Ansirer  u  ^'it  C*  Dell'v — •>  liiat  ot^v  otdj 
pcnon  int*K«trd  in  »o  antwcrinf:.  Nor  bonymaabonourcJ 
hy  1>ciiis  made  a  mbititute  in  mich  a  case* 

And  whot,  then,  wtyvSir  C.  BtU  F  Why.heacrusMthoM 
irhoexpoie  thedc  tliinj;),  of  n  '*  spirit,"  to  *'animub,"  a  de- 
sire "10  hurt  Sir  Chnric^  (hiiii««lf]  in  tb«c^oe  of  the  pro* 
fnaloal"  And  he  ap|>eo[i  to  the  fijrmpathy  of  En^itlmsen, 
bx  cal1i4]g  himtetf  our  pbyiio)ofp«l,  nnd  by  termini;  tfaow 
whom  onr  \»hj^ohp9i  hfti  b««D  tiiLing  Itbttrtieo  with,  men 
/itrtt^ert!  And  be  ihuAoa  ond  ahifta  aad  ovndea  and 
f^uibhlm-— not  Uki*  irn  l^ng^liihniHit  f 

"  Founding  on  thin  principle  [thai  ii  the  priftc^plo  whiah 
Mr,  Swui  had,  to  llie  i4me  number  of  the  Modical  GiMtto, 
iTiOwn  to  b*  Via  ftwriPtfln'*  T],  Wr  C.  Bdt  unnoiinwd,"  Mjt 
fae,  "  Thit  fani^t.innt  vf  ihe  two  prindpnl  ^prrr*  of  !!>• 
flice   and   head  —  iJio    fifth,    eiid    the   portk>   dara  of  the 

"  The  fifth  pair  ariica  from  the  hniu  bj  two  deduct  raoli, 
otue  haiiDg  «  HftO^lioa  fofnttd  tipon  it,  wiiiic  tijc  oilier  haa 
not:  >n^  >i)  accordance  witli  tlie  pri&cipic  at-ore  staled 
[Van  Swicten'fl.  he  uid  that  thi*  u  a  double  tterre;  in 
nrtac  of  iU  t<*t»  dittLnoi   toola,   it   poeicwrt.   two  acpt- 
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rate  fiinctioDti ;  it  U  at  once  the  nerve  of  sensation  to  alt  the 
headr  and  the  motor  nerve  of  the  muscles  of  maaticatioD- 

"  The  portio  dura,  however,  is  of  a  totally  different  cha- 
racter from  the  fifth ;  it  has  only  one  root,  and  has  no  gan- 
glion near  its  ori^n  :  this  nerve  has,  accordingly,  but  one 
function — it  is  a  motor  nerve;  it  can  carry  a  mandate  only 
outwardfl  to  the  muscles ;  it  has  no  power  of  carrying  a  sen- 
sation inwards. 

"  These  opinions  received  the  fullest  and  most  unqnestion- 
able  confirmation  from  experiments  upon  living  aoimaJs,  per- 
formed by  Sir  Charles  Bell  himself,  and  also  by  his  lealoua 
assistant  in  all  these  pursuits,  the  late  Mr.  John  Shaw/^ 

As  to  the  5lhy  Sir  C-  Bell  here  mistakes  the  two  great 
trunks  of  the  nerve  for  its  roots!  He  ought  to  know  that 
Soemmerring  ha4  shown  it  to  have  connexions  with  the  cere- 
bral peduncles  and  with  the  door  of  the  fourth  ventricle,  that 
Rolando  has  traced  the  latter  connexion  to  the  inferior  pe- 
duncle of  the  cerebel,  and  that  Santorini,  Gall,  and  Ticde- 
mann  have  traced  a  third  to  the  olivary  body  t  There  is,  in 
this,  nothbg  inconsistent  with  this  nerve's  exciting  involun- 
tary actions,  as  well  as  being  a  nerve  of  senaation,  precisely 
as  Bellingeri  has  stated.  But  independently  of  all  account 
of  its  various  connexions  with  the  brain,  which  we  might  or 
might  not  l^ave  known,  we  absolutely  see  it  supply  secreting 
and  involuntary  parts,  and  we  therefore  knovr  that  it  must 
excite  involuntary  action,  and  that  Bellingeri  is  right  in  as- 
serting that  it  does  so,  as  well  as  conveys  sensation.  Cannol 
Sir  C.  Bell  also  see  that  all  gaogliated  nerves  perform  a 
double  function;  as  those  of  the  viscera,  which  not  onl^ 
convey  the  impressions  made  by  their  contents  upon  their 
sides  from  these  sides  to  their  nervous  centres,  but  also,  by 
other  fibrils  returning,  excite  the  reaction  of  these  sides  upon 
their  contents,  and  the  due  performance  of  their  functions. 
No  experiment  can  affccC  this,  either  as  to  the  fifth  or  the 
branches  of  the  sympathetic. 
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.  A<  to  the  portio  dun.  Sir  C.  Bell  diaplayt  limiUr  uoao- 
^Qhinrnnci*  wltli  ThcU.  a»  it  lifti  hi^vn  ihown  to  have  twi>,  ir 
uoi  ttircr?»  ptrfcctly  ^utinct  raoU-  And  a»  CO  lU  hAving  no 
power  to  carry  tvDUilioD  riward^  Mr.  Mn^o  nllows  K  to  be 

Bible;  ttud  pliyvolc^-uu  ill  t^i-ncnJ  sgrrc  tvlth  Brillngeri  in 
ihi*  roftpecu  Du»iUes,  lU  eiletiTdvv  ilititributioii  tu  theikin 
of  tl]<:  head  and  fpcu  cnn  W  qcr<runt«l  for  in  im  ollirr  nruy. 
Pintll}',  D«Hiu£i:ri't  cxpcrioicuti  (far  mote  to  bc(tcpcn<lci] 
on  thin  Sir  C  BgITs,  aa  we  aliall  sooii  M«y  prove  it  to  be  « 
nerre  of  aeuvAtion. 

UaacquHiDtancQ  Willi  faciA  aud  iiDWArrau tabic  avBcttion 
biviag  done  tlictr  duty,  let  u>  no*r  «cc  what  l^iAt  foi  wlijtjj 
tbt?r«  ia  rcEilly  ni>  olti«r  onmc  lliao  thtitHmiTT  iHII  do  under 
tbcu  cirnumfiaDcVf  < 

"  Now,*'  *ay4  Sir  C  UctI,  "  oltliotifrh  Ikllinecn  m&de  no 
CiXp«r>n>oiitfl  of  any  bibd  upon  nry  purt  of  lh«  HKht  vet  it  l«  to 
t>«  coiiccdcd  thai  he  wait  Bcquainl«d  vriih  the  true  |jty*iolo- 
^col  chuactcr  of  tin?  [vmkt  root.  But  he  vriu  indebted  Tor 
tbi«  kao«ledg«  lo  od«  of  hi«  oountrjirK-n  I  H#  only  r«peate<l 
tlie  Buortion  of  another  Itidi«n  io  «  aeighbourini;  aoUooI. — 
I  meftn  Pall«ltn,  It  waa  thil  anntoiftlil  wbo  firet  lugi^ATed 
(1T84>  lh>l  thf*  fint«Tlor  porlintt  of  llirt  Afth  pair^  which  ho 
tBrmtd  nervu*  frotAphitiro-huccinatoriii*,  nnd  Blioved  u-u 
dfitributfid  «!:ii:lunivoly  In  tliv  muiolcra  of  ihi^  JH"*.  inusl  \w  a 
nrnrp  of  motion.  He  pointed  it  out  lo  lie  ihe  ncrre  whirh 
m  ftffcGted  in  ixiainti*.  Keitlier  Lm  Sir  Cliarln  D«ll  uinittcJ 
to  %vrt  llio  credit  dac  lo  PallvLta  for  tbi«  obicTTation.  " 

It  it  painful  to  record  extiemce  uf  dab^nuutjanrift.  But 
mhiU  tlicdcdltiKe  of  Pullotta  i«  here  Irfoutrhl  formid  m 
e  cover  for  the  filundcr  of  Bellin|r«ti.  yet  in  thu  Preface  to 
Sir  C.  Belli  Kervova  S^rttcm,  p.  ii»,  uie  Lntc  ihit  pauagCt 
'■  Pellctta,  bfier  the  diKovcirf  uf  th«««  btanehet  of  the  filth 
pair  to  Uie  muicia  of  the  jav,  xnd  jiMt  m  one  would  evpeel 
lliit  h«  vM  about  to  expottftd  ilie  irutli,  eddM^  Ihtit  for  the 
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other  titanches  of  tl>Q  fifLli  iieiie,  tic  don  »at  Loow  vbat  Lo 
m^kc  of  ih^in!'* — TUU,  hovcTci,  i«  cxoctlj  vhnt  Bdlinffvfi 
did  knon;  antl  btJ  ciplitioed  eleven  yvna  bclure  Sir  C, 
Bfll  wrdlc  on  ttic  subject* 

U  i>  6  fbct  that  rbllctUi  ^id  aotbinff  upon  tlili  nfoject 
vor^j  of  b«iTt;  ntmfii  in  the  some  <lAy  wttli  ibo  Iftboun  of 
UoUinj(crL  Aad  jf  be  or  ftn^  other  pcnon  did,  wby  4m1 
Bir  V,  be\U  in  >ii>  E'apirf  of  162U,  My  thut  ''  in  no  nuthor 
ii  thb  anatomy  of  tho  motor  ttcrvo  tr»o«d  wi^  8ufltci«&t  mt- 
nat«ii«»«,  in  rcicftrd  tp  tb&  diititici  itve«  of  th^  muscular  and 
fl^niitivo  diviMiorktl"  Ik-ltirkt^  admirably  llittiB|;«iAc« and 
cxplttiiiK  ihcw  divigTonfl.  And  wbj  wM  not  IMlivgcfi 
named  f'-BocauM  it  wonid  havo  b*lfaycd  ihcBnum  ftom 
whbh  Sir  Chnrl«fi'knowl«id^of  Itie  iSftJikiid  Mv«nlh  ntrrcs 
wen  Tlcriv(*d,  bud  m  U  t)ic  uic  he  hiu  mode  nf  ilvm, 

"Sir  nharl^fl  n^ll/'myd  h^  of  bimft«lf.  <' affirm  that  llut 
lartrw  root  ii  dcdicntnl  rntirrly  to  one  un^]*oiRt^,  rii.  thai 
of  t^HtfifHw.  M.  Dfltiugcn,  oil  ihc  ulL«r  band.  |irvt«aib 
thnt,  h«»idr«  conrt^rnnf  HiiHtion  aud  mimeroaa  othiT  qoa- 
JitHM  u»uiLI]r  a««isncd  to  nctvr*,  U  Uffuiat€S  tkt  actmt  q/" 
fAi  mvic^i  tifihcjaco" 

Tt  i»  u^rjiroiirablc  lo  Sir  (X  Bcll'i  doctrine iliAi  Uic  ^raattt 
portion  of  the;  HOh  ahould  b(^  allovrcd  to  bave  aoytlimit  to  do 
wKh  motiorii  and  thai  tlic  vevenlb  aliODld  b«ir«  aajtJuii^  in 
do  wJtb  tcnaation,  and  tho«|^  be  adopt*  BcllmcaH'a  doc* 
Ifincin  cmryoiitcr  rc«|Kict,B>toUicaciLaation  ofUie  fjeatar 
portion  of  tbe  fifth,  the  motion  of  Ibc  imallcr  panion,  and 
thcvolumary  artioti  of  tho  Mveoth,  bu  Clitkrlca  has  ih« 
iiim<[  flophiatrr  at  hand.— Hia  doctrine  dtfftrt  frota  Kdlia^ 
^rr'«;  rl  it  nffi  *jvit»  tht  aamt;  afid  iherefofio  h*  <aai»«f  Ar 

mid  lO  hiJt^  torrcuiftfi  iff 

Thk  ii  a  T«pefilion  of  th«  trick  played  to  llla|^iidi«^  Sir 
Chnrli^a  doni  nol,  in  f^th^r  cHtff,  adopt  ihe  whole:  im1  mm 
purl  and  ibr  whole  an*  two  diftmnt  Uiaiga,  how  can  *'  our" 
Sir  ClinriM   he   laid  to  hare  bomivfd  thn  "for«i^erV* 
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o|iJnlAn«f  Nay  mor*  ihnn  a\\  thb,  when  a  1t^ole  nnd  a  pftn 
of  riny  Apininn  nn-  a^apialhy  opponita  anct  nppmuv)  putif*, 
ihet  are  oppotitr  opiniiitH  1  H»r  Ifien  €»li  "  our  plivijuln* 
g^"  be  Bald  Ui  h«ve  horrownl  l\tt  it^ip^^itt  tt^toltm*  of  l)ic«« 
oppctc«l  '*  rorriKiwn-" 

A>  ihen.  ia  rcHBnl  lu  tlie  (nnclioun  tjf  tin  fifUi  anil  wa~ 
veoth  poLin.  EloUinecn,  in  IdlS*  showttl.  ibai  the  stvater 
poriion  of  iTip  fifVh  is  a  ijq(i«  of  Btiinatjoa  (adU,  as  it  ^x- 
c1u«iretj  atipplio  liiTDluntAi^  pArU^  of  involunlary  adioo): 
llifit  the  tmMlcr  ponkm  u  «  ncrrc  of  inciaticutiQaE  nod  tbat 
tht  ttcventli  Ua  nerve  o(  voluntary  nrtioii  (uiid,  ah  it  »upplica 
4  tnoal  import&nt  portion  of  the  skin^  and  Uha  Mr«ral  rooU, 
•f  acniatica  abo):  it  wtit  not  bo  tol«ral*<l  liiai  bir  C,  BoU, 
b«cau*«  ha  objtcti  miMrt  |rrotindt«t«ly,  oi  t  have  prctvod  in 
lI»o  account  of  ihcau  nervec.  tu  ibe  fanctioni  n«nl»n«l  in 
tho  parenth«M«  a1>o¥«,*  Rhoiild  lay  claian  ti>  th«  rut  a»  htt 
«WEii  and  fAtf  dcTcn  y«an(vix.  in  1839)  aftor  Un  admir- 
abla  account  ^\*^t  of  all  of  them  by  B«llingvnl 

■*  I  bavc  alrmily  motitionpil/ aays  Sir  CJiftrltfof  Himavtf^ 
"thnt  Sir  CiartHt  Ikll  rolatiu)  eipi^rimeula  to  curmboraie 
what  hfii  ttnlni,      M^  BelUn^cri  Aar  no/  Aem  a/  f4r  painw 

Thii  11  icaily  too  badl  h  alnuMt  nsfuaufl  cemmenL 
"  UtJt,"  iftT«Sir  Cfiarl«,  "itiiuotto  bciuppuned  lliallUi 
principle— tliai  a  ftiitglo  n>ot  b»tow«  oolyone  fimclion  [Vtn 
Swirtcn'vpriuciplc!]  rested  alEoKcOicr  upMOlJjcojipCfiutanla 
OD  the  nerrrt  of  tb«  face.  It  wa>  not  with  lhc»c  nortn 
that  ^if  C<  Bell  bee^an  hi*  jnre^tiotionar  It  u  weil  known 
that  Ac  ^(nmrnccfi  by  titpfrintmiiMg  ofi  ri^  tjtinai  armcit** 
. .  /'  When  wo  apaak,  lhoT«f<»rp,  of  ih*  talidiij^jftlic  pfoofa 
by  wbidi  ba  cMablifthad  that  th<r  Afth  pair  i*  a  doubk 
iiarr«--^e  uarra  Qf  KOiikljon  and  ma^ticiUMa— ire  muatnot 
onit  l«  laka  into  coaudaration  f  A«  ftj^Mhm<it/j  on  JAe  iptwii 
mnre%  which  com6<trafed  lit  40«icf ufdou.'* 


"  tWtf  tn  tb«M  itlElth  tnppn  w  bt  uBtittaanU*  U)  h^i  »■•««. 
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:  This,  1  cannot  belp  aaying,  b  a  moatdi^Taceful  shuffle. — 

Id  his  Nervous   System,  {i^^i  xiiii,  31,  &c.  Six  Gharlei 

y  acknowledges  hij|  IfavW^  r^atedlj  stated  that  he  left  his 

J  eiperimebtB-'otk  Ac  ^inal  nerves  to  prosecute  the  subject  by 

^  obpe>v£Ltibp^Vt^  experiments  on  the  Jifthpair^  because  he 

\  "feuod  st  impotaible   to  arrive  at  a  decided  c<melusitm  by 

'    means  of  the  former!*     And  now  he  in  effect  say*  '*  O  you 

r^  talk  of  fny  borrowing  as  to  this  pahry  fifth  pair;  but  you 

I  '           forget  Tny  experiments  on  the  spinal  nervet! — In  pag^  109 

1.  of  his  Nerroua  System,  &ir  Charles^  speaking  of  the  ganglia 

as  tigns  of  sensibilityl   says  his  experiments  on  the  fifth 

t  pair   made  certain   *'  what   couLd   only   be   assumed   [not 

\  proved]  from  the  experiments  on  the  spinal  nerves."— ^1n 

L.  Other  words,  be  acknowledges  that  his  experiments  on  the 

^  spinal  nerves  were  worthless  I     And  that  I  do  not  exaggerate 

I?'  rn  saying  they  were  worthless,  ia  proved  by  his  own  words, 

?i  '   page  218,  *'  Experiments  have  newer  been  the  means  of  dts- 

J  'covery"-^nay  he  adds  "  the  opening  of  living  animals  has 

^  done  more  to  perpetuate  error  than  confirm  the  Just  vievs 

i'  taken  from   anatomy^*'  But  now  he  says  in  effect  "don't 

^  forget  my  experiments  on   the  spinal  nervet   which  comt- 

6oraf^  my  conclusions!    1  am  the  man  for  experimeuts! 

~ '  That  *  foreigner'  Bellingeri  did  not  perform  one  !"- — 1  think 

I  I   am  warranted,  then,  in  calling  this  a  most  disgraceful 

l\  shuffle '.    and  every  fair  disputant,  I  believe,  will  so  deem  it. 

^.:  But  I  will  venture  to  add  no  more,  lest  indignant  feeling 

J  and  the  sense  of  an  injury  which  has  been  of  long  duration^ 

:':  should   induce  me  to  commit  personalities — a  resource  of 

I  the  guilty  and  injuring,  not  of  the  injured, 

f  *  "  Tbfl  iiDpossibility  of  arriviag  at  k  decided  coDclunDD  legmrdiag  the 

I  keosibULty  of  iheu  rg^H,  wat  ibe  t«»OD  vrhy  lie  left  hii  HperiiixDU  u 

w«  find  theiD,  to  ptoHcute  the  bijbj«i  by  obtervatiou  and  eiperinicnlii  on 

the  fifth  ptrr" -"  I  wBidelerred  from  npealingtbe  flxperintCDl,"  &c^  ^c. 
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